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Whether it is pulling molten metal cars from 
furnace to furnace, transhipping iron ore from 
railway yards to works, or moving a mass of hot 
metal from the Blast Furnaces to the Duplex 
Plant, speedy haulage is an integral process in the 
continuous production of steel. 

Tata Iron & Steel Co. Ltd. had the foresight 
to appreciate the operational advantage of the 
diesel-electric over the steam locomotive for this 
important operation, when in 1934 they ordered 
a 30-ton GE diesel-electric locomotive, first of its 
kind to have been shipped out of the U.S.A. 
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Usefulness has been proved in service. Tata's 
Steel cxperts have signified their confidence in 
General Electric by putting into service at Jam- 
shedpur, last year. ten 80-ton, three 35-ton and 
four 25-ton new diesel-electric locomotives. These 
provide motive power for increasing important 
haulage duty resulting from the programme for the 
expansion of the steel plant. 

General Electric is proud of its research, engineer- 
ing experience and equipment being utilised in the 
service of India’s largest steel plant. . . to promote 
the country's industrial progress. 


Progress 's Qur Most Important Produd 
GENERAL @ ELECTRIC 


INTERNATIONAL GENERAL ELECTRIC COMPANY (INDIA) LIMITED 
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Yes, Engineers specify Coles because they know they are 
the best. “Whether your requirements call for a mobile or 
stationary Crane, Standard Model or Custom-built, it will pay you 


to specify Coles. 


THE NAME THAT CARRIES WEIGHT 





TRACTOR & EQUIPMENT CORPORATION LIMITED 
P. O, Box 279, NEW DELHI, 


TRACTORS (INDIA) LIMITED LARSEN & TOUBROLIMITED WILLCOX (BUCKWELL-INDIA) LIMITED 


P.O. Box 323, CALCUTTA P. O. Box 278, BOMBAY P. O. Box 289, NEW DELHI 
P. O. Box 66, LUCKNOW. P, O. Box 5247, MADRAS. New Colony, JAIPUR. 
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FIORENTINI 


portable concrete mixers | 


with 


NON-TILTING 
DRUM 
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These mixers give a very high hourly production, | 
at the same time maintaining high quality mixes. | 
] CAPACITY : 
SPECIAL FEATURES : j 9/7, 14/11} and 21/17} cu. ft. 
@ HOMOGENEOUS MIXES ! Other models with Tilting- 
@ ELECTRIC MOTOR OR INTERNAL COMBUSTION ENGINE | rum ant Reseting on 
CHAIN TRANSMISSION ! to 128}/81 cu. ft. 
@ CENTRALISED CONTROLS 4 
© SKIP GUIDE CAN BE EXTENDED DOWNWARDS : 
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Distributors in India: 


KILLICK, NIXON & CO., LTD. 


P. O. BOX 109, BOMBAY. 


1 
McLEOD & CO., LTD. : 
| 
: TERRITORIES : 
] 
| 
I 


P. O. BOX 78, CALCUTTA. 


TERRITORIES : 
WEST BENGAL, BIHAR, ORISSA, UTTAR PRADESH, DELHI, MADRAS, 
ANDHRA, ASSAM, MANIPUR, TRIPURA, MYSORE, COORG, 
TRAVANCORE AND COCHIN STATES. 


PSMF 2 


BOMBAY STATE, MADHYA PRADESH, HYDERABAD, 
RAJASTHAN, KASHMIR, PEPSU AND HIMACHAL PRAT ESH. 











WANDLESID ORKS LTD. 


106 Garratt Lane, Wandsworth Telephone : BATtersea 2273-4 
LONDON, S.W.1I8 Telegrams : ‘“‘ Wandleside, London "’ 
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Alas Copco’ 


Pneumatic Tools 


of High Efficiency 


Manufactured by 


A. B. ATLAS DIESEL, SWEDEN 


VTX-194 : 


Grinders for all purposes 
from 3° to 8” wheels. 


Riveters, Chipping hammers. 
Rivet Bursters —all ranges 
















Pneumatic Drills — 
Different capacity 
maximum upto 4” 
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Close Corner Drills. 
Different capacity - upto 3” 
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Air hoists — 
capacity upto 
11,000 Ibs 





Holders-on— Different 
capacity 





VULCAN TRADING CO. 
PRIVATE LTD. 


19, British Indian Street, Calcutta. 
























The photograph shows T. T. porcelain 
Cap and Pin Insulators on one of the 
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SH; RASS. first 66 kV Overhead Lines to be 
S Wad f erected in the British Isles—a line from 
— ‘i eae Maentwrog to Wrexham which is still 

4.0% ; 
“A KL o> in use after a quarter of a century. 
- } AST 
— iN 
Aetsy Ni Taylor Tunnicliff & Co. Ltd. are also 


supplying insulators for the C.E.A. 


275 kV Super Grid. 
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There’s no limit to the TIME 
PORCELAIN will LAST 
and the best porcelain 

is made by Taylor Tunnicliff 


USE THE BEST PORCELAIN INSULAT 
AND AVOID LIVE LINE TESTING 








TAYLOR, TUNNICLIFF & CO. LTD., 
Head Office : EASTWOOD, HANLEY, STAFFS. 


Telephone : Stoke on Trent 25272-5 
London Office : 125 High Holborn, W.C.1. Telephone : Holborn 1951-2 







PORCELAIN 
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COFOR SOCIETA’ CONDOTTE FORZATE — MILANO — 


Via della Posta 8/10 MILAN- ITALY - 











Designers and manifacturers of the most modern and powerful high 
pressure pipelines with a world wide reputation 





Associated with Terni, Soc. per l’industria e |’Elettricita; Terni, Italy 
ETAB™, Bouchayer ahd Viallet, Grenoble, France 
Soc. Dauphinoise d’ Etudes et de Montages, Grenoble, France 


5 9 ye mony = pomp 
AVISE INSTALLATION. : 


Fail above fhe 1000 mts. ¢ mts 1,90+ 
155.PenstocKh during the erection. 














INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT 
































PUMPS 























Cold and hot water Pumps 














Mine Pumps 














Fire Fighting Pumps 











Acid-proof Pumps 
Irrigation Pumps, 

stable and floating types 
House water-supply Pumps 
Reversible rotary hand Pumps 

















In various capacities 
For favourable delivery times 
































HUNGARIAN MACHINE INDUSTRIES 
FOREIGN TRADING COMPANY 
BUDAPEST 62. P.O.B. 183. HUNGARY 
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to India’s major projects 


Over 27,000 tons of ACC cement were 
used in the construction of the Durgapur Barrage. 


THE ASSOCIATED CEMENT COMPANIES LTD. 
Sales Managers; 
THE CEMENT MARKETING COMPANY OF INDIA PRIVATE LTD. 






ACE coment 
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1000 000 SKF AXLEBOXES 


To the railway engineer, the fact that aur has 
supplied 1,000,000 roller bearing axleboxes to the 
railways of the world is of special significance. 
Why ? 
Because only sx can draw on the experience 
gained from the use of 1,000,000 roller bearing 
axleboxes—experience that embraces many differ- 
ent designs and widely varying working conditions. 
That is why sr axleboxes can be depended on 
. to give complete reliability for exceptionally high 
mileages—whatever the loads and speeds. 















































‘Ginna 
Electric locomotive built by Nydqvist & T] 
Holm for Swedish State Railways. . 


Weight in running order: approx. 60 tons 
Power: 3,000 h.p. 
Max. speed: 93.m.h.p. 





SKF MEANS THE RIGHT-BEARING IN THE RIGHT, PLACE 
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BALL BEARING 
co., LTD. 
BOMBAY, P. O. BOX 7I, 


CALCUTTA, P. O. BOX 588, 
MADRAS, P. O. BOX 66. 
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For low head hydro-electric power 
plants, where high speed is essential for 
economy in capital cost, the fixed blade 
propeller turbine is often the most 
suitable, particularly when there are 
eee = _ multiple units in the power house. 

i Since 1921 Dominion Engineering has 
received orders for fixed blade propeller 
turbines with a total rated capacity over 
1,300,000 H.P. 

The Chenaux plant of the Hydro- 
Electric Power Commission of Ontario, 
shown here, contains eight Dominion 
propeller turbines, each rated at 
21,000 H.P. at 94.7 RPM under a head 
of 40 feet. Six identical turbines are 
operating under 37 feet head at the Pine 
Falls Development of the Manitoba 
Hydro-Electric Board. Also under con- 
struction for this board are eight fixed 
blade propeller turbines for the McArthur 
Falls power house with a total rating of 
80.000 H.P. under 23 feet head. 

This background of experience 
combined with a systematic research 
programme in our own laboratory, is at 
your service. We invite your inquiries. 
Write for Dominion Hydraulic Turbine 
Bulletin No. 201. 









MONTREAL, CANADA D CABLE: DOMWORKS 
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HYSTER DEALERS 
GIVE YOU ALL 3 


1. PLANNING Your Hyster Dealer 
will plan your materials hand- 
ling operation from scratch. 


2. THE RIGHT TRUCK for your job 
from Hyster’s line of indus- 
trial trucks and over 100 job- 
attachments to handle just 
about every kind of load. 


3. THE RIGHT SERVICE — an ample 
Spare parts stock, shop faci- 
lities, factory-trained’ mecha- 
nics and an efficient field 
service. 
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HYSTER Planned Materials Handling 
SAVES TIME AND MONEY 


Shown here is a Hyster Lift Truck saving time and 
money in a soft drinks bottling plant. 


The services of your Hyster Dealer are available to you 
on call, and with no obligation. He is an experienced 
materials handling consultant whose business it is to 
keep up with materials handling progress in your 
industry. He has helped many companies to realize 
more profit from their operations. Investigate the 
advantages of HYSTER, soon! 


A COMPLETE LINE OF INDUSTRIAL TRUCKS 
1,000 to 30,000 LBS. CAPACITY, STRADDLE 
TRUCKS, KARRY KRANE, TURRET TRUCKS 
PLUS OVER 100 JOB-ATTACHMENTS. 


TRACTOR & EQUIPMENT CORPORATION LIMITED 
P. ©. BOX 279, NEW DELHI 


TRACTORS (INDIA) LIMITED LARSEN & TOUBRO LIMITED WILLCOX (BUCKWELL-INDIA) LIMITED 
P. O. BOX 323, CALCUTTA P. O. BOX 278, BOMBAY P. ©. BOX 289, NEW DELHI 


P. O. BOX 66, LUCKNOW P. O. BOX 5247, MADRAS NEW COLONY, JAIPUR 
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The Switchgear 

with EXCEPTIONALLY 
SMALL SPACE 
REQUIREMENTS 





BV Unit with Hand-operated 
mechanism 





The interior of the 
‘BV’ Unit 


if the need is for 
SWITCHGEAR 


—and what electrical development scheme does not call for 
switchgear, ‘Ferguson Pailin’ can supply the need. Our type 
‘BV’ switchgear, built for 11kV service, is universally known 
and might almost be said to set a standard for its class. It 
possesses all the accepted desirable features, being the result of 
continuous development over many years. 


Each circuit-breaker is 
mounted on its own truck 
and is interchangeable 
between units 














BV switchgear is designed for extension to small 
or other switch units/isolators as required. The 
illustration shows a BV unit combined with a 
type IB isolator. 


Typical ‘BV’ Switchboard with spring-operated mechanism 


VY switcrcear 
Ferguson, Pailin mites QS 


Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte.Branch Ex) 
LONDON OFFICE : Bush House, Aldwych, W.C.2 BIRMINGHAM OFFICE : Windsor House. 656 Chester Road. Erdington. 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2, 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 


it’s SAFE 
to specify 
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CHAIN GRATE 
STOKER 


GAS BURNER 


Calorific 
Value 


HE calorific value of a fuel is realised 
T. the maximum degree as _ useful 
energy, only through efficient combus- 
tion ; and efficient combustion must be 
sought in many different ways with 
different fuels. No one has been more 
closely concerned with this problem 
than Babcock & Wilcox, the world’s 
leading makers of steam-raising plant, 
who have, over a period of 75 years, 
developed methods and equipment for 
the most efficient burning of the widest 
diversity of fuels both solid and liquid, 
from coal and oil to bagasse and black 
liquor. 


BABCOCK & WILCOX 
OF INDIA PRIVATE 
LIMITED 
CALCUTTA @ BOMBAY 





BABCOCK CYCLONE FURNACE IIH 
BURNING CRUSHED COAL 
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international TD-24 crawler tractor 
with hydraulic bullgrader 


International B-250 four-wheel scraper” 
for use with the TD-24 tractor 





International TD-24 crawler tractor, 
with cable tilt-dozer 


international 21-75 two-wheel rubber- 
tired tractor and 18 yard scraper 





International 2T-75 two-wheel rubber-tired 


international TD-14A crawler tractor 
with hydraulic 
tractor and bottom dump wagon 


Hough Payloader — 4-wheel tractor 
with frontend loader 





source of supply for ALL your 


EARTH MOVI tS G equipment 


Now- grouped under the world-famous IH symbol — International _* seven powerful crawler tractors headed by the giant TE22 
offers a complete line of heavy-duty machines for every phase of , fuetetee cuttin tebalc cub ate a ed bull: 


earthmoving. This means that now, more than ever, your Interna- dozers, bullgraders and tilt-dozers 
tional Industrial Power distributor is your “Earthmoving Head- —* Four 4.wheel scrapers matched for use with the TD-24 and 
quarters”— a single source of supply for machines, service and parts. TD-18A tractors 


You'll find the right equipment to power your job faster, better * Two high-speed, 2-wheel rubber-tired tractors with 18 and 13 
and more profitably — backed up by unsurpassed service facilities yard scrapers 
and parts supplies to keep your equipment operating. Youcutdown-  ° High-speed bottom dump wagon with 20 yard capacity 
time, pile up profit-time every time with International. matched to the 21-75 tester 


; ; a a © Eighteen 6 and 4 cylinder diesel 
A demonstration will prove that it’s International “Power That Pe SA SNS SE ANNE CNN 


Pays”—see your IH distributor today. International Harvester Ex- , en ae, a" — a 


port Company, Chicago 1, U.S.A. 





VOLTAS LIMITED 


BOMBAY - CALCUTTA - MADRAS - COCHIN - NEW DELHI 
LUCKNOW - AHMEDABAD - SECUNDERABAD. 


TILED 




















Construction Corporation for 


River Valley Projects 


By 


KANWAR SAIN, IS,E. 


Chairman. Central Water and Power Commission 


Construction of dams involves large sums of money 
and requires specialised experience in the methods 
of construction. It has been advocated by some State 
governments that such construction can _ best be 
taken up by a foreign agency. 


In 1949, the Punjab Government strongly recom- 
mended that the construction of the Bhakra Dam be 
given to a French-American combine on a cost-plus- 
percentage contract basis or a cost-plus-fixed fee 
contract basis. The writer of this note opposed this 
suggestion, as there would be no incentive for the con- 
tractor to economise under this type of contract. It 
was felt that an unscrupulous contractor may deli- 
berately inflate the construction cost in order to 
obtain the corresponding increases in his fees. This 
could be achieved by adding up pay rolls and taking 
commission on material purchases and the like. 


In view of the importance of the question, the 
comparative merits and demerits of the Contract 
and Force Account Systems were examined by the 
writer of this note (Central Board of Irrigation Journal 
Vol. VII, No. 1, January, 1950.) 


It was conceived that a competitive firm unit bid 
contract was a straight-forward business transaction 
and was the best form of contract to the owner pro- 
vided sufficient time was available to work the plans 
and specifications and details, thus ensuring lower bids. 
This. of course, postulates that adequate control can 
be exercised on the quality and character of the 
bidders. 


It was, however, felt that no foreign contractor 
would take the risk of bidding on a firm unit rate basis 
under uncertain factors of working in India, and that 
no big engineering firm with sufficient capital and 
and engineering personnel exist who would be compe- 
tent to bid for such big works. In view of these cir- 
cumstances, the writer had advocated the Force 
Account System for construction of big dams in India 
as opposed to the Contract system. Some of the 
advantages claimed are summarised below:— 


(a) The Force Account System leaves Government 
free to change the design or to alter construction 
schemes suddenly and without warning. Experience 
on our projects has shown that such radical changes 


AUTHOR 


may be warranted by economic or erigineering con- 
siderations. 


(6) Government, when undertaking construction 
of such dams with its own organisations, can be sure 
of high class performance with the purpose of using 
it at a series of latter development. 


(c) Government can utilise all the modern construc- 
tion techniques and by laying emphasis on speed and 
achieving the end can arrive at the objective faster 
and cheaper. 


(d) Finally, the Force Account construction system 
guarantees much closer coordination of design practice, 
construction procedure, and the selection of equipment 
and material. Its importance from this angle is shown 
by the fact that originally most of the dams of the 
Bureau of Reclamation were scheduled to be done by 
the Force Account System. But as a result of the 
Force Account limitation placed upon the U.S. 
Department of Interior Appropriations by the U.S.A. 
Congress, this tendency was halted and most of the 
work had to be let out to contractors. However, on 
projects in isolated area where it where it has to do 
pioneer work, the Bureau of Reclamation still employs 
the Force Account System since no competetive con- 
tractor may be ready to step into such uncertain 
situations. 


Shortcomings of the Force Account System 
The Force Account system suffers from three main 
handicaps:— 


Firstly, all employees are in government service and 
there would seem to be no real pressure for their 
working very hard or for the cutting down of the 
forces once the work is accomplished. This results in 
permanent additions to the government pay-roll and 
those on this pay-roll are constantly seeking addi- 
tional appropriations to justify their retention. 


Secondly, the public service simply does not include 
enough construction mangement specialists to properly 
direct the work. The mere fact that a man is a quali- 
fied engineer does not make him a_ construction 
manager. 


Thirdly, if it is argued that the Force Account 
system has a tendency to sacrifice the quality of work 
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because the Designing Department, the Inspection 
Department and the Construction Department are 
in fact one and the same, it is argued there is some 
force in the opinion that responsibility for costs and 
the duty of passing judgement on quality cannot 
properly impose in the same agency, and that the 
public has no assurance that the money voted for the 
purpose will ultimately accomplish the proposed pro 
ject, as no surety bond (as required from contractors) 
guarantees such a project, and no public official or 
body ever assumes any financial responsibility. 


Methods to minimise faults of Force Account System 

To ensure all the benefits of the Force Account 
system, the T.V.A. introduced business methods in 
its organisation for recruitment of the staff, purchase 
of stores and accounting. 


To minimise the shortcomings of the system and 
to ensure quality, T.V.A. maintained construction 
staff as distinct from the supervisory engineering staff. 
The Superintendent-in-charge of construction is 
responsible for organising the field force capable of 
completing the work to the satisfaction and require- 
ments of the engineering staff responsible for the 
quality and specifications of the work. Both these 
organisations work under the control of their Resident 
Engineer or the Construction Engineer headquartered 
at site. The T.V.A. worked on the lines of a business 
company. It has claimed that they have saved at 
least 15%, by eliminating contractor’s profit, utilising 
the same construction plant from job to job. 


Suggestion for setting up a Construction Corporation 

At Hirakud and Maithon,the work of construction 
of dam is being carried out by departmental forces. 
No separate supervisory staff, however, was agreed to 
by the Finance. At Hirakud, separate Director of 
Inspection has been appointed. It has, however, been 
felt that working under the existing departmental 
codes and procedures does not leave the same freedom 
to the Superintendent-in-charge of construction as 
would be desirable and necessary on a construction 
job. Instances can be quoted from Hirakud and 
Maithon, where due to the departmental procedure 
inordinate delays took place at times in obtaining 
spare parts and making decisions on the spot, which 
resulted in delays and holding up the work. Such 


delays can be eliminated by setting up a Construction 
Corporation, which may be the favoured bidder on 
the work planned by various state governments or by 
the Government of India, but which will also have the 
freedom to do outside contract jobs in order to main- 
tain the construction staff an equipment. This 
Construction Corporation would be required to work 
on business lines on a no-profit no-loss basis. 


Such a Construction Corporation would be a very 
healthy check on the rates quoted by private engineer- 
ing companies. The amount of work to be done in the 
next Five Year Plan will be much more than has been 
accomplished so far. There is room in the country for a 
few private engineering companies as well as govern- 
ment financed construction corporations to keep a 
healthy check on each of them. 


Broad features for Construction Corporation 

Such a Corporation should be registered under the 
the Company Law and should work on commercial 
lines. It should be mostly free from the usual red- 
tape. 


It may be financed either wholly by the Government 
of India and the State Governments, alternatively the 
Government may have controlling shares so that the 
experience of business management can be brought 
in the corporation. What shares Government should 
own and what shares may be offered to the State 
Government is a matter of detail which could be 
thrashed after the main principle of setting up a Con- 
struction Corporation is accepted by the Planning 
Commission. 


The capital required will be of the order of Rs. 10 
to 20 crores. The Corporation will have to be kept 
free from regional or state bias. It will have to stand 
competition with the private engineering concerns to 
ensure efficient and economic working. 


This Construction Corporation may work under 
the general supervision of the Ministry of Irrigation 
and Power. 


After the proposition of setting jup a Construction 
Corporation has been accepted, Memorandum of 
Association can be prepared. 


Second Special Number 


on 


Damodar Valley Project 


A Few Copies are still available 


Indian Journal of Power & River Valley Development 


6, Waterloo Street, Calcutta-13. 
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CLEVELAND 
TRENCHER model 
240 digs 20” to 36” and 
down to 6’ 3” deep. 
Long jobs or short—the “240” 
digs them all. The “40” fits all 7 
jobs down to 6’ 3” deep and up to 
3’ wide ... Pipeline projects of all 
U kinds ... Irrigation jobs ... the drainage 
work ... sewer and water lines ... conduit 
and cable work ... any job where there's 4 


} a trench to be dug. iB ih Uy! 
hy os ie if 
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BLACKWOOD HODGE Hl 


BLACKWOOD HODGE (INDIA) PRIVATE LTD. 
ASSOCIATED COMPANIES BRANCHES WORKS AND AGENCIES THROUGHOUT THE WORLD. 
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ACCIAIERIA E TUBIFICIO DI 
BRESCIA 


tT ad ¥) 
(Formerly TUBI TOGNI) 


The biggest manufacturers in the world for penstocks. Designed, manufactured 
and erected more than one thousand penstocks. Ten million kW installed. 
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Penstocks for CHANDOLINE (Dixance, Switzerland) Hydro-Electric Plant. Head : 5800 feet (highest 
in the world). Medium diameter : 48 inches. Length of each penstock : 20,000 feet. Tubes 
with web of welded steel plates and banded with seamless steel rings. Operating since 1934. 


Cable Address: ‘‘ ATUB”-BRESCIA (ITALY). Phone: Brescia 36700 

















Banded Pipes in Penstocks 


By 


DR. Ing. ANTONIO D. BRUZZONE, 
General Manager of Acciaieria Tubificio di Brescia 


When pipes may be subject to substantial internal 
stresses and need a large wall thickness (as compared 
to diameter), they may be constructed with thinner 
wall thickness and then reinforced with hot applied 
banding rings so as to relieve the internal peripheral 
fibres. This goal cannot be achieved by just increas- 
ing the wall thickness. 


In the case of pipes with small wall thickness as 
compared with length of diameter, one of the advan- 
tages of using banded pipes (if and when this is possi- 
ble at all) is to bring part of the peripheral stress on 
materials of higher strength which cannot be employed 
in manufacturing smooth pipes. The banding of 
pipes brings about the further advantage of the possi- 
bility of using them under high pressures when the 
manufacturing process doesn’t allow to exceed a 
given wall thickness of plain (not banded) pipes. 


Such a condition obtains mainly in case of penstocks 
with a long length of diameter and a substantial head. 
In such instances the pipes cannot be constructed 
just by welding. While the result appears to be a good 
one when pipes with small wall thickness are being 
manufactured, the case is quite different with in- 
creasing wall thickness. If wall thickness has to be 
more than 40 mm the technological difficulties 
pile up and the manufacturing cost increases, at 
the same time, in a way not eertainly warranted by 
the results. 


It is not possible, on the other hand, to reduce wall 
thickness by using steels with high carbon percentage 
because such steels are quite expensive and, generally, 
not weldable. 


Here are two objective facts and a _ natural 
consequence to consider, namely: If we have a fully 
filled wall thickness in a given pipe which is closed at 
both terminals with dished ends and if an internal 
pressure is applied, the longitudinal units of tension 
are equal to one half of the radial units of tension. 
Now, in a penstock the longitudinal stresses may be 
nearly eliminated by locating expansion joints near 
the anchorages. By keeping these two facts in 


mind the conclusion is self evident. Instead of using 
the plain fully filled wall thickness in pipes a reduced 
full-thickness should be used just to suffice to with- 
stand the complete longitudinal stress and a part 
only of the radial stress. The remaining radial stress 
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will be taken and resisted by the rings, so as to allow 
the use of a thinner steel plate. 


It is, more or less, 37 years now since the day the 
first banded penstocks came into being. And from 
then on their use substantially contributed ‘to the 
development of the technique of hydroelectric plants. 
It is to be written to their credit that top-high heads 
with substantial flows could have been exploited 
without being compelled to distribute the available 
flow through a number of pipes of smaller diameter 
(consequent from limitation of wall thicknesses). 
Thus, all flow is often being conveyed through a single 
banded penstock the contruction of which is not 
presenting, upto the present at least, any impassable 
limit to all practical purposes. 


Banded pipes are produced by applying, around a 
tubular web made out of welded steel plate, some 
rings of rolled steel. The rings are applied while hot 
and are conveniently spaced from one another. The 
diameters are so selected as to bring about in the ring 
a peripheral tension established in advance and as to 
bring about in the tubular web a peripheral compres- 
sion established in advance. 


With this aim in view every individual ring is 
constructed as to have the Inner Diameter smaller 
than the Outer Diameter of the tubular web. The 
two lengths of diameter are so calculated as indicated 
by the accepted principles of elasticity well confirm- 
ed, in the particular instance, through both a long ex- 
perience of laboratory and a wide actual use in the very 
many jobs already executed. 


There has been no let up in the improving on the 
manufacture of banded pipes: higher and higher 
strength of material coupled with ever better technolo- 
gical characteristics. 


Webs are at present made out of electrically welded 
Siemens Martin steel plates having an Ultimate Ten- 
sile Strength of about 5,000 kilos per square centi- 
metre.'! Banding rings are made out of hardened and 
tempered (after rolling) alloyed steel having an Ulti- 
mate Tensile Strength upto a 10,000 kilos? per square 
centimetre, and even more. 





1 Equal to 71115 p.s.i. 
2 Equal to 142230 p.s.i. 











“Dixence” Hydroelectric Plant, Switzerland, 


Penstocks made out of banded pipes-maximum 
inner diameter about 6’ minimum inner diameter 
about 4’ Developed length about 19700’. Head about 
5900’, the highest in the world, 


Banded rings are, of course, not welded, but. are 
obtained out of single ingot. Such ingot, after having 
riser removed, is subject to cuts on head and bottom 
so as to reach the sound metal. The ingot is then 
flattened and pierced under the press. It is then 
rolled through a special circular rolling mill. 


Tubular webs are thermically treated after steel 
plates have been welded together. The heat treat- 
ment occurs in a self-controlling furnace. Both general 
stresses due to calendering and local stresses due to 
welding are thus eliminated. When thermic treatment 
is required, it is brought beyond the points of 
allotropic transformation. 


Banding of pipes means an extra safety margin as 
compared with pipes that have been rivetted or rolled 
or just welded. That extra margin of safety is not 
even taken into account in the calculations of stabllity 
because the remote probability is neglected of a simul- 
taneous breaking of both tubular web and ring. 


From a check on cases where breakages have occurr- 
ed in operating pipes, we see how the pipes involved 
are exclusively the rivetted and the welded ones All 
pipes regularly sized and exactingly tested under a 
pressure well over the operating pressure. 


If we go further in the search of the causes origina- 
ting such breakage of pipes we invariably find that this 
happened without plastic deformations. The reason 
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of all trouble is, therefore, a quite accidental “lack” 
in the material, e.g. fragility, either natural or ori- 
ginated from cold working or from aging. These are 
purely negative phenomena. No preventive test can 
‘have an absolute discriminating value towards such 
occurences if they are impending. 


A breakage of the type just indicated may occur 
concurrently with an operational overpressure, but it 
cannot be held as the consequence of such an energetic 
pehnomenon, inasmuch as it has already been taken 
into accourm taken into account in the calculation. 
Even by reaching abnormal values the overpressure 
could never have brought in the material stresses 
nearing its Yielding Point and less than ever, stresses 
approaching its Ultimate Tensile Strength. 


Let us, therefore, assume that such breakages are 
in all probability not due to an error in calculation 
and not even due to faulty workmanship, but that 
they are consequences of a chance fragility in some of 
the steel plates used, fragility the tests couldn’t 
possiblly detect. And let us investigate the banded 
pipes from the angle of such a danger. 


It goes without saying that a fragile break in a 
web-and-ring wall of a banded pipe is only possible 
when both web and bandage are fragile. We may, 
however, well realize how different is the chance of 
probability of a breakage occurring in a plain pipe or 
in a banded pipe. 


In the Model of Probabilities the status of dangerous 
fragility of a Banding Ring is representing an “‘in- 


“Dixence” Hydroelectric Plant, Switzerland. 
Another view. 
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Santa Massenza Hydroelectric Plant Trento (Italy) 
Inner diameter 8’ 4’’. Head 2020’ 


Pipes for Penstocks with tubular web made out of 
electrically welded steel plates and banded by hot appli- 
ed seamless alloyed steel rings. 


dependent event” from an equal status of fragility of 
the stretch of Tubular Web underlying the Banding 
Ring, and vice versa. The simple probability of fragi- 
lity of one of the two elements (ring and stretch of 
web) will be, therefore. dimensionally just a linear 
one, while the composite probability of fragility of 
both elements will be a quadratic one, because it will 
be represented by the product of elementary probabi- 
lities. 


This reasoning holds when just considering the 
dimensional order of probability because, by comparing 
a banded pipe with a straight one, we have, of course, 
differences in wall thickness and differences in quality 
of materials. It is however of interest to clearly see 
the conceptual value of the difference, namely Linear 
Probability when a pipe is straight (in the meaning 
of plain) and Quadratic Probability when the pipe 
is banded. 


By assuming as 1/10000 the value of the order of 
probability of fragile rupture in a non-banded pipe, 
then we have 1/100000000 as the value of the analogous 
order of fragility of a banded pipe consequential to 
the fragility of rings and of tubular web. 


Let us suppose a ring breaks. There will be no 
serious consequences. There will be no water leak 
from wall because spacing between rings and wall 
thickness of tubular web have been so calculated as to 
prevent the tubular web from cracking up, on account 
of operating pressure and overpressure, in the parti- 
cular stretch where the ring would be missing. The 
overstresss on rings adjacent the missing one will 
always be within their elasticity limits even in such 
an occurrence. 


Let us suppose the tubular web breaks on account 
of fragility. What we can possibly imagine is a local 
crevice of well defind length and easily controlled by 
the rigns. The rings have been designed for with- 
standing, even if left alone to themselves, all the in- 
ternal pressure of the pipe. There will be inside the 
rings emergency stresses,but these stresses will be, by 
an adequate margin, under the Yield Point of the 
material. A small leak will be the consequence of the 
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cracking of the tubular web, such small leak lasting 
upto the moment when it will be repaired. 


We have already said how not a single one of the 
innumerable banded penstocks nowadays in operation 
has suffered even a partial damage. It goes without 
saying that the banded pipes offer within given limits 
a similar guarantee as to their strength as the one 
offered from ‘‘Galle’’ chains, trellis beams, etc. 


From repeated destructive tests the peculiarity has 
been confirmed of how the banded pipes are reaching 
their breaking point; no sudden bursting, but just a 
prgression of swelling up to total exhaustion of the 
energetic reserves of the material. All this is conse- 
quent of the accepted basis starting from which the 
calculation is being developed and of the systematic 
testings to which the material is subjected. The result 
is due also to the discipline regulating the various 
phases of work but, more than everything else, is 
due to the structural advantages of the banded pipe. 


It would be interesting to establish a statistical 
comparison between banded pipes and conventional 
pipes regarding strength and busting but we couldn’t 
have the criterion of statistic frequency prevail over 
the criterion of probability. The empirical data gather- 
ed up to now are too few in number and not systematic. 


Let’s recall, however, just for guidance sake, the 
actual experience for the various types of pipes. 


Banded Pipes: 
No accident up to now. 


Welded Pipes: 

Specimens under consideration have been welded 
through the old system of Gas and Water or through 
the new system of electric welding. Instances of break 
by bursting are here rare indeed. We refer to breaks 
with the peculiar traits (that are unmistakably to be 
recognized) of fragility, that is to say without plastic 
deformations. Breaks by bursting happened very 
seldom even after pipes were for quite a period of 
time in operation. When such breaks occurred, they 
affected plants that were constructed in times when 
people didn’t suspect the very existence of fragility 
in mild steel or knew very little about it. 


Rivetted Pipes: 

Bursting of pipes happened more frequently for 
this variety of pipes. The frequency is more striking 
if the limited use of rivetted pipes is taken into con- 
sideration. 


The manufacture of rivetted pipes has been more 
or less discontinued everywhere. It is all the same 
interesting, however, to submit an explanation of the 
reasons why they bursted more frequently. 


The explanation is to be traced down in the manu- 
facturing process which is far from perfection con- 
cerning the treatment of materials. The plate after 
having been previously annealed is subsequently 
cold calendered, but it is not annealed then a second 
time. The result of the lack of the second annealing is 
given by plastic deformations inside the wall thick- 
ness of the pipe, with consequent mere hardening of 
stresses and fragility. It stands, therefore, to reason 
to link together frequency of breaks and manu- 


facturing process. 








INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT 





Khaperkheda 
Ramgundam 
Ahmedabad 
Surat 
Visakhapatnam 
Tatanagar 
Kashmir 


Jogindarnagar 
Greater Calcutta 
Madras (Basin Bridge) 
Pykara, Mettur. 
Papanasam and Moyar 
Mysore (jog) 
Travancore 

U. P. (Harduaganj) 
Bahadrabad, Bhola, 






30,000 KW 
37,500 KW 
1,35,000 KW 
15,000 KW 
6,750 KW 
55,000 KW 
6,000 KW 
48,000 KW 
1,613,000 KW 


2,15,450 KW 


48,000 KW 
22,500 KW 


40.600 KW 


@ Sumera & Muhammadpur 


Bhakra Dam Power Plant No. I 


Power 


for the 
Millions 





Each symbol 
indicates major 
generating plant, 
hydro and steam, 
supplying grid 












Generating plant 
of the capacity 
listed was 
supplied and 
installed by A.E.I. 





A. E. |. are proud to announce that they have been 
entrusted with the supply of five 100,000 KVA, 
166.7 RPM, || KV, 50 CPS, 0.9 PF A. C. Generators. 


When installed these generators will be the largest in India. 


transmission lines. 








ASSOCIATED ELECTRICAL INDUSTRIES (INDIA) PRIVATE LTD. 


BOMBAY NEW DELHI 


Head Office : Crown House, 6 Mission Row, Calcutta 


AL! 


Branches at: 


MADRAS BANGALORE COIMBATORE NAGPUR 


Associated Companies 
Associated Electrical Industries Manufacturing Co., Ltd. 
Birlec Ltd. 
The British Thomson-Houston Co., Ltd. 
The Edison Swan Electric Co., Ltd. 
Ferguson Pailin Ltd. 
The Hotpoint Eiectric Appliance Co., Ltd. 
International Refrigerator Co., Ltd. 

(Premier Coldrator Divisions) 

Metropolitan-Vickers Electrical Co., Ltd. 
Metropolitan-Vickers GRS. Ltd. 
Newton Victor Ltd 
Siemens Brothers & Co., Ltd. 
Sunvic Controls Ltd. 
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Power Supply Position in 





India, March 1955 


By 


CENTRAL WATER AND POWER COMMISSION 
GOVERNMENT OF INDIA 


The total installed generating capacity in the 
country at the beginning of the First Five-Year Plan 
was 1.7 million kw. In the five-year period ending 
March, 1956, the additions to the power generating 
capacity in the public utility power stations in the 
country would be about 1.2 million kw, making a total 
capacity of 2.9 million kw. 


Satisfactory progress has been made in the exe- 
cution of projects in the First Five-Year Plan. The 
total installed capacity in the country on 31st March, 
1955, was about 2.6 million kw. 


The status of power development in the various 
States is given briefly in the following paragraphs :— 


1. Andhra 

The installed capacity in the State at the beginning 
of the Plan was 22,299 kw. The capacity at present 
is 35,500 kw. The major projects undertaken during 
the Plan period are Machkund hydro with a capacity 
of 51,000 kw. Tungabhadra hydro (36,000 kw), Pilot 
Thermal Stations (about 12,000 kw) and associated 
transmission and distribution works. 


The Machkund area is now being supplied from the 
the thermal stations at Visakhapatnam, Vijayawada 
Rajahmundry and Kakinada with an aggregate in- 
stalled capacity of 22 mw. The present power shortage 
will ease when the first generating set (17,000 kw) of 
Machkund is commissioned by the middle of this year. 


The load demand in the Nellore area has reached the 
effective capacity (2500 kw)of the thermal station 
at Nellore. The station is to be interlinked with 
Machkund System by the middle of 1955. 


The Chittoore area is being served with bulk power 
to the extent of 2400 kw from Madras. The peak load 
has reached this limit and unless additional power 
is given by Madras, a large number of extensions 
being constructed will have to remain idle till Tunga- 
bhadra power becomes available by middle of 1956. 
The question of additional bulk supply of 5,000 kw 
from Madras is being discussed at Government level. 


The Tungabhadra zone is now served with bulk 
power (2500 kw) from Mysore and by seven small 
diesel stations. Additional bulk power of 2500 kw 
is expected from Mysore to overcome temporarily 
the present acute shortage of power. The position 
will improve when the first unit of Tungabhadra 
Hydro Project is commissioned by the middle of 1956. 


The number of villages electrified so far in Andhra 
is about 310 out of 16,000 villages in the State. The 
number of agricultural pump-sets connected is 1653.- 


2. Assam 

The installed capacity in the State atthe beginning 
of the Plan was 3,431 kw. By the end of 1954, Licensees’ 
undertakings with an aggregate installed capacity of 
4,417 kw were operating in eight towns of the State. 
Besides the public utility power stations, the Railways 
have their own power station at Pandu (1261 kw) 
and the Petroleum Refineries at Digboy, Tinsukhia 
(2,140 kw). 


The only major project undertaken during the Plan 
is the Umtru Hydro-electric Project with an installed 
capacity of 7,500 kw. The plant (3-2500 kw) for the 
Umtru Project will be supplied by the Canadian 
Government and is likely to be commissioned in 1957. 


After the Umtru Project is commissioned, there will 
be no power shortage in the district of Kamrup. It is 
proposed to expand the distribution system, with the 
loan of Rs. 42 lakhs granted for power expansion facili- 
ties to increase employment opportunities. Under this 
scheme, electric power will be made avaiable at Sual- 
kuchi, Nalbari, Kokrajhar, Hijai, Titabur, Golaghat 
and Hailakandi. 


3. West Bengal 
The installed capacity in the State at the beginning 
of the Plan was 522,294 kw and has increased to 
547,700 kw by now. 


The power supply positiin in the State is generally 
satisfactory. The present demand is of the order of 
335,000 kw against the firm capacity of 386,000 kw. 
The D. V. C. power is expected in Calcutta in 1957, 
when the future loads including that of Railway 
Electrification could be satisfactorily catered for. 


The major projects undertaken during the Plan 
are Mayurakshi Project (2-2000 kw) and the North 
Calcutta Rural Electrification Scheme. With the com- 
pletion of the North Calcutta Electrification Scheme, 
supply upto Barhampore has been afforded. Bulk 
supply to Gourepore Licensee has also been provided. 
Power for this scheme is being purchased from the 
Calcutta Electric Supply Corporation. 


The Plan for the Mayurakshi Project has been 
received and. the station is expected to be completed 
before March, 1956. Santhal Parganas in Bihar and 
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Birbhum in West Bengal would be served with power 
from this scheme. 


The electrification schemes now under implementa- 
tion under the programme of ‘Expanson of Power 
Facilities” for ‘Increasing Employment Opportuni- 
ties,”’ will extend supply to about 60 rural towns. 


4. Bihar 

The installed capacity in the State at the beginning 
of the Plan period was 44,978 kw. It is now 206,400 
kw. There were twenty public utility power stations 
in the State supplying power in the respective local 
areas. There were also several industrial power plant 
installations with an aggregate capacity of 202,000 kw. 
The projects undertaken by the State Government 
during the Plan include installation of diesel sets in 
the North Bihar area and several distribution shcemes. 
The major power stations under construction in the 
State during the Plan belong to the Damoar Valley 
Corporation. 


The North Bihar area is being well served by the 
pilot diesel stations and the immediate load demands 
would be met by the installation of aditional diesel 
plants. This area will be ultimately supplied with 
power from the central steam station in North Bihar 
proposed for the Second Five-Year Plan and from 
the Kosi Project. Bulk power is being purchased from 
the D.V.C., Patna Electricity Supply Co., and Rohtas 
plant at Dalmianagar for the distribution schemes in 
the respective neighbouring areas. D. V. C. power 
in Patna is expected in 1957 where at present there is 
a power shortage. 


Under the D.V.C. proects. Bokaro Thermal Station 
(150,000 kw) and Tilaiya Hydro station (4,000 kw) 
have been in operation since December 1953. The 
maximum demand on the Bokaro-Sindi grid is 46 mw 
while the firm power available is about 122 mw. 
The Tilaiya Hydro Station has a firm power of 2 mw 
as against the maximum demand of 1.4 mw. The 
Maithon Hydro Station (3 x 20 mw) is expected to go 
into commission in 1956 while the Panchet Hill Hydro 
Station (40 mw) is likely to be commissioned in 1957. 


Burdwan, Hooghly, Howrah and Midnapore districts 
in West Bengal and Hazaribagh, Gaya, Patna, Singh- 
bhum, Manbhum, Ranchi and Shahabad in Bihar will 
be served with power from the D. V. C. by 1957. On 
the basis of signed contract and firm commitments 
made, it is expected that the planned capacity of 
D. V. C. (197 mw-firm) which has so far been sanction- 
ed, will be fully loaded by 1958-59. 


5. Bombay 
The installed capacity in the State at the beginning 
of the Plan was 416,185 kw. The Koyna Hydro Project 
(240,000 kw— Ist Stage), Chola extensions (54,000 
kw) Ahmedabad extensions (60,000 kw) and Trombay 
Steam Station (100 mw) are the major projects under- 
taken in the Plan period. The present installed capa- 

city in the State is 615,100 kw. 


The North Gujerat area is being supplied by the 
Ahmedabad Station having at present a firm capacity 
of 120,000 kw. The maximum demand has reached 
97,500 kw. The power station, however, is expected 
to be fully loaded by 1957. 


Utran Station (with 2-7,500 kw sets) now supplying 
the South Gujerat area has a firm capacity, at present, 
of 7500 kw. The present demand is 7600 kw. The 
third set is expected to be commissioned by the end 
of 1955, when the firm capacity will be 15,000 kw. 
The station is expected to be fully loaded by 1958. 


The Bombay-Poona area is getting power supply 
trom the Tata (hydro) Chola (thermal) gird having a 
firm capacity capacity of about 340,000 kw. while 
the load is of the order of 300,000 kw. Tatas 
added a 22,000 kw set at Bhira in 1952. 3-18,000 kw 
sets were commissioned at Chola by Bombay Govern- 
ment in 1954 and 2-12,000 kw sets were commissioned 
by Central Railways at Chola. The Trombay Station 
with one 50,000 kw set is expected to be commissioned 
by the end of 1956, while second set will be available 
in 1963. The Koyna Project expected to be completed 
by 1960 will mect all the demands for power in this 
area. 


The Radhanagari Power Station with 4-1500 kw 
sets was completed in 1952. The firm power available 
at present is 3,000 kw. The full height of the dam will 
be completed by the end of this year. The power posi- 
tion in the Kolhapur area is hoped to be satisfactory 
till 1957. 


Bulk supply at 66 kv from Mysore State (1500 kw 
from Jog) was given at Harihar on 3.10 54 for the 
Jog-Karnatak area. At additional 10,000 kw of power 
is likely to be availble from Jog over a 110 kv line 
to Hubli and en route places hy 1956. The power posi- 
tion will be satisfactory till 1959 when additional 
supplies will be required. 


6. Delhi and other Centrally Administered areas 
(a) Delhi 

The installed capacity in the State at the beginning 
of the Plan was 37,536 kw. The extensions (2 x 10 
mw) to the main generating plant were completed in 
1952. The load demand, however. has reached 42,800 
kw as against the firm capacity of 40,000 kw. Nangal 
supply at Delhi is expected in April 1955, when the 
position would improve. As the Punjab Government 
do not expect to supply more than 20.600 kw of firm 
power, there will be power shortage from 1957. 
Arrangements for receiving and distributing Nangal 
power in Delhi are being made. The work consists 
of the erection of about 34 miles of 33 KV double 
circuit transmission line and 6-33 NV Grid sub-- 
stations. The work is in hand and is expected to be 
completed by the end of this year. The townships of 
Kalkaji, Malvia Nagar, Friends Colony and Jamia 
Millia and the villages such as Okhla, Nilokheri, Hari 
Nagar Ashram and Juliana have been electrified. The 
electrification of Mehrauli is in hand. Work has 
commenced in the eastern zone comprising Gandhi 
Nagar. Azad Nagar and Krishna Nagar. So far, about 
2500 kw of load has been connected in the industrial 
areas of western zone of Delhi. Patel Nagar. Tilak 
Nagar have also been electrified. Work is in hand in 
Moti Nagar. Other colonies will be electrified as and 
when the terms have been finalised with the promo- 
ters. 


(b) Ajmer 

The installed capacity in the State at the beginning 
of the Plan was 2,571 kw. Since then, there has been 
additions aggregating to 1160 kw and depletions 
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132 kV Lightning Arresters with 
Discharge Counters at Bareilly. 


ASEA LIGHTNING ARRESTERS 


ARE UNRIVALLED FOR PLANT PROTECTION AND _ SERVICE 
RELIABILITY ON ACCOUNT OF 
LOW SPARK OVER LEVEL AT HIGH IMPULSE STEEPNESS 
LOW DISCHARGE VOLTAGE 
PRECISION IN MANUFACTURE ENABLING THE DISCHARGE 
VOLTAGE TO BE GUARANTEED TO + 5% 
PERFECT SEALING 


ASEA LIGHTNING ARRESTERS comely with 
AMERICAN STANDARDS A. I. E. E. 28 AND 28a. 


ASEA 


ELECTRIC INDIA,PRIVATE LTD. 


BOMBAY 


CALCUTTA MADRAS 
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C. A. PARSONS 


Largest 
‘Supplier to 
India 


of Steam 






The present installed capacity of Parsons’ Steam Turbo-Generators in 
commercial operation in Electricity Supply Cos., Government, Industrial 
and Railway Power Stations is as follows : 


West Bengal 387,250 K.W. Madhya Pradesh 15,500 K.W. 


Bihar 117,500 K.W. Andhra 12,000 K.W. 
Uttar Pradesh 54,750 K.W. Hyderabad 5,000 K.W. 
Bombay 40,000 K.W. Madras 4,000 K.W. 


( Installations include machine sizes upto 50,000 K.W. ) 


In addition, numerous Parsons’ Steam Turbines and Turbo Blowers 
totalling over 100,000 BHP are installed in India’s mills and steelworks. 


Complete service facilities are always available from Parsons Engineers in India 


Agents 


MARTIN BURN LTD. 


ie Calcutta Bombay Kanpur New Delhi 
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amounting to 447 kw, giving a net increase of 713 kw 
in the installed capacity during 1953. The power posi- 
tion in Ajmer and Beawar is now satisfactory.Chambal 
Power in the State is expected by 1960. 


(c) Bhopal 

At the beginning of the Plan, the installed éapacity 
in the State was 1.282 kw. One 2,500 kw stear@ turbo 
set is in service at the New Power House since Febru- 
ary. 1953, while an extension by another 2,500 kw 
set is likely to be completed in 1956-57. The present 
load on the station has reached 1900 kw. There is 
an immediate demand of 550 kw for Textile Mills and 
Straw Products Ltd. There is a proposal for the in- 
stallation of a third 2,500 kw set in the Second Plan. 
This would meet the loads till Chambal Power becomes 
available. 


(d) Coorg 

The State has a thermal power station at Mercara 
with an installed capacity of 240 kw. The major pro- 
jeet proposed by the State Government of inclusion in 
the First Plan is the Berapole Hydro-electric Project 
(125,000 kw, Ist Stage). The decisions in regard to the 
implementation of this project have not been taken 
up as yet. The immediate needs in the Somwarpet 
and Virajpet areas will be met by two diesel stations 
to be set up under “Rural Electrification Programme”. 


(e) Himachal Pradesh 

The installed capacity in the State at the beginning 
of the Plan was 345 kw. Solan is being supplied with 
power from a 172 kw power station. It is expected that 
Nangal power will be available here by 1956. Cham- 
bal is getting D.C. supply from a 170 kw hydro station. 
The D. C. supply would he gradually changed over to 
A.C. for which .one. 100 kw. A.C. hydro set has been 
ordered and the existing 100 kw D.C. set is being 
replaced by a 100 kw alternator. A 50 kw hydro set is 
in operation at, Jubbal. A 22 KV line from Mandi to 
Sundernagar (Suket) has been completed and the town 
of Sundernagar and Bahl Valley have been electrified 
with Jogindernagar power. Preliminary works have 
commenced regarding the installation of a hydro plant 
at Rampur and Chini. 


(f) Kutch 

The State had an installed capacity of 615 kw of 
diesel plant before the commencement of the Plan. 
Among the projects included in the Plan is the installa- 
tion of a steam station (6,000 kw) at Kandla. 


A new power house (375 kw) has been constructed 
at Bhuj and the old D.C. power house has been closed 
down. The Kandla Steam Station is expected to be 
completed by 1957; meanwhile two diesel sets (775 
kw) are under erection. 3-100 kw diesel sets for Mundra 
and 500 kw diesel plant for Nakhatrana are to arrive 
in Kutch very shortly. They are likely to be commi- 
ssioned by the end of this year. 3.3 KV lines for the 
electrification of Madhopur village near Bhuj and 
Shirwa village near Mandvi have been completed. 


(g) Manipur 

There is only one power house at Imphal with 156 
kw of hydro and 108 kw of diesel plants. The maxi- 
mum output from these plants is only 185 kw. The 
load demand is expected to increase to 500 kw imme- 
diately. Three 100 kw diesel sets have been ordered 
and are expected to be commissioned by March, 1956. 
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It is also proposed to increase the firm capacity of the 
existing hydro*station by modifications to the water 
conductor system. 


(h) Tripura 

The only undertaking in the State of Agartala was 
taken over by Government and the capacity of the 
power station has been raised from 306 kw (1951) to 
516 kw. It is expected that a further addition of a 
250 kw set would be completed by the end of the First 
Five-Year Plan. 


(i) Vindhya Pradesh 

The installed capacity in the State at the beginning 
of the Plan was 1,565 kw. A steam station (2,400 kw) 
is being erected at Satna under the Plan. Diesel 
sets are to be installed at Panna (275 kw). Chattarpur 
(275 kw). Tikamgarh (175 kw) and Datia (300 kw) 
and the existing D.C. supply would be changed to A.C. 
It is expected that power supply in these towns would 
be available by March, 1956. The present D.C. supply 
at Rewa, Satna and Maihar is to be changed to A.C. 
Hence A.C. diesel generating sets would be provided 
at Maihar (175 kw) and Rewa (400 kw), while the 
capacity at Satna would be increased by 200 kw. The 
D.C. supply in the congested city area of Rewa, how- 
ever, is proposed to be retained for the present. 
These additions are expected to be completed by 
March, 1956. The towns of Umaria, Shahdol, Sidhi, 
Nowgong, Nagod and Unchehra are also to be electri- 
fied during the Plan. 


There exists a shortage of power in the State at 
present but the schemes on hand and so far sanctioned 
would improve the situation. 


7. Hyderabad 

The installed capacity in the State at the beginning 
of the Plan was 21,073 kw and this has increased to 
31.800 kw at present. The major projects undertaken 
during the Plan are Nizamsagar hydro (15 kw) Tunga- 
bhadra hydro (18 mw) and Ramgundam Steam 
Station (37.5 mw) and the associated transmission 
and distribution works. The present power supply 
position is given below. 


Hyderabad-Secunderabad Area 

This area forms the most important load centre 
in the State, where shortage of power is being ex- 
perienced at present. The Hussainsagar Power House 
has a firm capacity of about 11,000 kw and restrictions 
are being imposed to keep the peak load within this 
limit. The shortage nearly amounts to 14,000 kw. 
The Ramagunadam Thermal Station would have a 
surplus power of the order of 13,000 kw in the initial 
stages of operation. A 66kv line is hence being erected 
from Ramagundam to Hyderabad to transmit surplus 
power and feed the additional power requirements of 
this area. 


The Nizamsagar Hydro-electric Station which has 
an output varying from 1,000 kw to 10,000 kw depend- 
ing on the amount of water released for irrigation is 
also to work in close combination with the Hussain- 
sagar Power House. This station, however, does not 
make any substantial contribution towards increasing 
the reliable peaking capacity of the system. One 5,000: 
kw set was commissioned at this station in January 
1955. 
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The peak load on the interconnected Hyderabad- 
Ramagunadam-Nizamsagar grid is anticipated to be 
about 34,000 kw in 1950-60 against the total firm 
capacity of 37,000 kw. This load is expected to be 
met by a carefully balanced and integrated operation 
of the three power houses in case no other source 
of power becomes available. 


Ramagunadam Area 

The Ramagundaam Station will supply the dis- 
tricts of Karimnagar, Warrangal, Adilabad and Medak 
with sufficient power. Nursery power stations with 
diesel sets have been installed in this area to build 
up load for the Ramagundam Station. The anticipated 
load for these areas is 5 to 7.5 mw, including a large 
portion of irrigation pumping and rural electrification 
load. The station is expected to be commissioned this 
year. 


Tungabhadra Area 

The Tungabhadra Hydro-electric Scheme will 
generate 18.000 kw in the first stage and this will be 
adequate to meet the loads in this area till about 1960. 
Raichur, Gulberga, Shahabad, Narayanpet, Hutti 
Gold mines etc., are the major load centres and would 
be fed through a system of 132,66,33 and 11 kv lines. 
A number of rural electrification schemes are also 
included in the scheme. The capacity of the Tunga- 
bhadra Station will be doubled in about 1960, in 
order to cope with the growth of load in this area and 
also to supply the shortage of power in the Hyderabad 
city area over a 132 kv line. 


Marathawada Area 

A few urban area like Aurangabad, Nandad ete., 
have electricity supply under the District Power 
Schemes, at present. The area is still undeveloped 
because of few resources in this part of the State. The 
proposed Purna Hydro-eoectric Scheme will make 
available nearly 8,000 kw when this area is expected 
to be electrified extensively. 


8. Jammu and Kashmir 
The State had an installed capacity of 6,293 kw 
commencement of the Plan. The major project under- 
taken during the plan is the Sindh Valley Hydro- 
electric Scheme having an installed capacity of 6,000 
kw with the associated transmission and distribution 
works. 


The 66 kv line from Pathankot to Jammu has been 
completed and Jammu is now getting power supply 
to the extent of 1,500 kw from the Jogindernagar 
Hydro-electric station (Punjab) and hence the power 
position now is satisfactory. Samba and Kathua, the 
two principal towns en route, have also been leectrified. 


The hydro station at Udhampur (800 kva) is 
expected to be completed in 1956. 


Srinagar, at present, is being supplied from the 
old Mohora Power Station (3,200 kw). The overall 
supply position would be satisfactory when the Gander- 
bal Station of the Sindh Valley Hydro-electric Scheme 
is commissioned by the end of 1955. 


9. Madhya Bharat 
The installed capacity in the State at the beginning 
of the Plan was 13,688 and is now 21,000 kw. The 
Chambal. Project (69 mw—Ist Stage) and Central 


Power House at Indore (10,000 kw) are the major 
projects included in the Plan. 


The power houses at Indore, Gwalior and Ujjain 
are the only major stations in the State. At Indore 
one 3,000 kw set was commissioned during 1953. 
during 1953. The power supply position would improve 
after the commissioning of 25,000 kw sets at Indore 
during this year. With the commissioning of the 2,500 
kw plant at Gwalior in February, 1955, the position 
there is now easy. 


The Chambal Project is expected to be completed 
in 1960 when additional supply of power will be 
available. 


Small diesel sets have been installed at Mehidpur, 
Khargone, Bhind and Shujalpur under the Moffusil 
Town Electrification Scheme. A diesel station at 
Sanawad is under construction. Electrification of 
Mandleshwar-Maheshwar, Dabra Mandi, Hatod and 
Ashoknagar are being taken up. 


10. Madhya Pradesh 

The State had an installed capacity of 27,943 kw 
at the beginning of the Plan. It is now 75,000 kw. The 
major schemes undertaken during the Plan are the 
Khaperkheda Steam Station (30, mw), Chandni 
Steam Station (17 mw) and Ballarpur Steam Station 
(23.25 mw) along with the associated transmission 
and distribution works. 


The Southern Grid area is at present being supplied 
by the Khaperkheda Power Station having an installed 
capacity of 30,000 kw. The demand has reached 27,000 
kw against the firm capacity of 20,000 kw. Staggering 
of load and restrictions on peak demands are enforced. 
With the commissioning of the Ballarshah (Ballarpur) 
Power Station in 1955 the load restrictions can be 
removed. The future load demands are proposed to he 
met by the addition of 30,000 kw plant at Khaper- 
kheda by 1963. The power position will will considera- 
bly improve after the commissioning of the proposed 
Akola Power Station (30 kmw) from 1959 onwards. 


The Eastern Grid area is being fed by the Rajpur 
Pilot Thermal Station having an installed capacity 
of 4,000 kw. The demand is about 2,200 kw as 
against the firm capacity of 2,000 kw. shortage would 
be somewhat relieved after the commissioning of the 
4,000 kw set by the end of 1955. Additional power 
from this scheme will be consumed in Bilaspur-Dongar- 
garh area. A thermal power station proposed within 
the Korba coalfields likely to be ready by about 1958 
will meet the future load demands. 


The power position is satisfactory in the Chandni 
area (where the Cnandi Station with 17 mw is working 
and in the Northern Grid area (where power purchased 
from the Jabalpur Licensee is being distributed). 


A steam station with 2-1500 kw sets is to be in- 
stalled at Itarsi. This station when commissioned by 
1956 would ease the power position in the Itarsi- 
Hoshangabad area. The propsed Tawa Hydro-electric 
Project is a long-term measure to serve this area. 


Some progress in rural electrification has been made 
in Saoner-Katol orange growing area. Nearly 50 
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villages and 26 small town ships have been supplied 
with electricity. 


11. Madras 

The State had an installed capacity of 1,45,581 
kw.at the beginning of the Plan. The major projects 
undertaken during the Plan are—Moyar (36 mw), 
Pykara 3rd Stage extension (27.2 mw), Papanasam 
2nd State extension (17 mw including Madurai ther- 
mal) and the Madras Extensions (60 mw in three 
stages). The present installed capacity is 259,300 kw. 


The target of 111 mw of generating capacity to be 
added within the First Five-Year Plan period has been 
attained. The available capacity in the State is just 
enough to meet the system demand of 181,000 kw 
(with peak load restrictions for bulk consumers). 
The annual load growth is estimated at 25to 30 mw. 
There being no further addition to generating capa- 
city till 1958. load development will suffer a set-back. 


An addition of 30 mw to the generating capacity 
would be made by the Madras 3rd Stage extension in 
1958-59. Periyar Hydro-electric Project when com- 
pleted in 1959-60 would bring in addition firm power 
power of 37 mw and seasonal power of 105 mw. A 
bulk supply of 20 mw is expected to come in the same 
year from the Travancore-Cochin State. In 1960-61, 
there will still be a shortage of power to the extent of 
45 mw during the non-irrigation season. The Kundah 
Hydro-electric Project (145 mw/180 mw) and the 
Lignite Project (100 mw/200 mw) have been pro- 
posed to meet this power defict and the further anti- 
cipated load growth beyond 1960-61. 


Under the Rural Electrification Programme, 7,503 
villages and 74,037 pump sets in the State were electi- 
fied during 1950—54. It is proposed to electricift 
500 villages and 6,000 pump sets annually in the 
Second Five-Year Plan. 


12. Mysore 
The installed capacity in the State at the beginning 
of the Plan was 107,200 kw and is now 179,200 kw. 
The Mahatma Gandhi Hydro-electric Works (72,000 
kw) and Tungabhadra hydro with a capacity of 
36,000 kw (Ist Stage) are the major projects under- 
taken during the Plan. 


Mysore today is being supplied from the three hydro- 
electric generating stations viz. Sivasamudram (42,000 
kw), Shimshapura (17,200 kw) and Jog (120,000 kw). 
The firm power available, however, is 142,000 kw 
while the system peak demand is of the order of 115, 
600 kw. 


The Tungabhadra Hydro Station having an installed 
capacity of 36,000 kw is expected to be commissioned 
in 1956-57. Mysore’s share of power is only 20°, and 
is expected to be utilized fully. Part of the Bellary 
district and other adjoining areas, now coming in 
Mysore will be benefited from this project. 


The State Government expects the load demand 
to rise to 152,650 kw by March, 1956. Since the firm 
power available is only 142,000 kw there would be a 
shortage of power. Three schemes viz. Shimsha exten- 
sions (51,600 kw), Honnemaradu on the Sharavati 
river with an installed capacity of 142,000 kw (in the 
Ist Stage) and Bhadra (41,040 kw), have been pro- 


posed to augment th generating capacity in the 
State. 


Under the Rural Electrification Programme. 247 
places were electrified from 1951—Nov, 1954. Several 
more schemes at a total cost of Rs. 154 lakhs for rural 
electrification in the State hve been finalised and it is 
=" that these will be implemented during this 

an. 


13. Orissa 

The State had an installed capacity of 4,637 kw 
at the beginning of the Plan. Hirakud Project with an 
installed capacity of 123,000 kw in the Ist Stage is the 
major project undertaken during the Plan. There 
are 19 public utility generating stations in the State 
now, having an aggregate installed capacity of 7,740 
kw. The load demand is of the order of 4,500 kw. The 
thermal station at Chowdwar having an installed 
capacity of 5,000 kw is the only major station in the 
State. It. is supplying power to Bhubaneswar, Puri 
and en route areas. 7 


Power from the Hirakud Project, now in hand is 
expected to be available in 1956-57. The Sambalpur, 
Cuttack, Gangpu, Bonai, Angul, Mayurbhanj, Keonj- 
har, Dhenkanal and Puri districts would be served with 
power from this project. Distribution works under 
the ‘Hirakud Power Utilisation Scheme’ are on hand. 


The Koraput and Ganjam districts are to get 
power from the Machkund Hydro-electric Scheme 
being executed by the Government of Andhra. The 
first set (17 MW) at Machkund is expected to be 
commissioned by the middle of this year. 


Barang, old town of Bhubaneswar village, Janla- 
Mundumuhan. Khurda and Jatni Pipli and Saskhi- 
gopal have already been supplied with electricity from 
the thermal station at Chowdwar. Lines are under con- 
struction for supplying power to a number of rural 
areas in Cuttack and Dhenkanal districts. Electri- 
fication of Khariar-road, Bhadrak, Rajgangpur, Bal- 
kabi and Tangi are in progress. Boirani has already 
been electrified. A steam generating set of 750 kw 
capacity is under erection at Chattarpur. 


14. Pepsu 

The installed capacity in the State at the beginning 
of the Plan was 6,740 kw. Pepsu is a partner on the 
electrical side of the Bhakra-Nangal Project to the 
extent of 22.4°,. The power position in the State has 
improved with the availability of Nangal power. 
The State Government have drawn up a programme to 
electrify a number of places in the coming years. The 
towns of Sheikhpur, Pagian, Khera, Sultanpur, Dhil- 
wan, Diakpur, Hadiabad, Doraha, Gobindgarh and 
Sanaur have been electrified (as at the end of December 
1954). Electrification of 300 tube-wells already put 
up under the T.C.M. Plan is in hand. These lines will 
also provide facilities for electrification of about 300 
villages in Payal and Malerkotla tehsils. 


15. Punjab 
The installed capacity in the State, at the beginning 
of the. Plan, was 61,347 kw and is now 121,400 kw. 
The Bhakra-Nangal Project with an installed capacity 
of 96,000 kw (48 mw each at power houses I and II) 
is the major project undertaken during the Plan. 
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The Kangra, Pathankot, Amritsar, Jullundur and 
Ludhiana divisions are being supplied from the 
Jogindernagar Hydro-electric Station with an installed 
capacity of 48,000 kw and a firm capacity of 36,000 
kw. The maximum demand has reached nearly 45,000 
kw. The shortage of power on this system will be 
overcome when it is linked with the Nangal System 
by April this year. 


The Ganguwal Power House (48 mw) of the 
Nangal Project was commissioned in January, 1955. 
The power from this project would be supplied to ten 
districts covering almost the entire State. Electric 
supply has been given in 32 load centres. Kotla 
Power House (48 mw) is expected to be ready by 
March, 1956. 


The present total demand on both the systems is 
of the order of 52,000 kw. It is proposed to instal four 
90 mw sets at Bhakra in order to meet the demand on 
the interconnected system of Nangal and Joginder- 
nagar beyond 1958, including the new fertilizer plant 
load. 


16. Rajasthan 
The State had an installed capacity of 24,120 kw 
at the beginning of the Plan. The projects undertaken 
during the Plan include, new steam stations and 
extensions at Jaipur, Jodhpur, Kotah, Bhilwara, 
Alwar, Bharatpur and Bikaner. 


The installed capacity in the State today is 32,060 
kw, while the firm power available is 15,020 kw, which 
is just meeting the demand in the State with staggering 
of loads. The additions of 7,500 kw at Jaipur, 1,000 
kw at Jodhpur and 2,500 kw at Bikaner were com- 
pleted by 1953. The power supply situation in the 
State would be better when the further additions of 
thermal plants at Jaipur (5,000 kw), Jodhpur (6,000 
kw), Kotah (2,000 kw), Alwar (2,000 kw), Bharatpur 
(2,000 kw) and Bhilwara (2,000 kw) are completed by 
1957. Power from the Chambal Project is expected 
in 1960. The Bikaner division will receive Nangal 
power in 1957. 


17. Saurashtra 
The installed capacity in the State at the beginning 
of the Plan was 21,893 kw. The Shahpur Steam 
Station with an installed capacity of 6,000 kw and the 
extensions at Bhavanagar Steam Station (6,000 kw) 
and the associated transmission and distribution 
works are included in the Plan. 


The installed capacity in the State today is 27,000 
kw with a firm capacity of 14,000 kw which is just 
meeting the load demand. The Shahpur Steam Station 
is expected to be commissioned in 1956, when the 
further demands will be satisfied. 


Bhavnagar has been taken over by a joint stock 
company in which the State Government is a partner. 
A 2,000 kw set has been added here while an additional 
Diesel sets have been commissioned at Dhoraji (2 of 
800 kw) and Rajkot (3 of 800 kw). 


Construction of lines is in hand for extending supply 
of power from electrified urban towns to the surround- 
ing village areas at several places in the State. Such 
lines are under construction from Dhoraji, Veraval, 
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Mangrol, Manavadar and Rajkot. The major rural 
electrification schemes have been planned for execu- 
tion in the Dhoraji-Shahpur-Mangrol Section after the 
Shahpur Steam Station goes into operation. 


18. Travancore-Cochin 
The State had an installed capacity of 34,008 kw 
at the beginning of the Plan. The Pallivasal hydro 
(9,000 kw total), Sengulam hydro (48,000 kw) and 
Poringalkuthu hydro (24,000 kw) projects with their 
associated transmission and distribution works are 
the major projects undertaken in the Plan. 


The State at present is getting firm power supply 
to the extent of 68,500 kw from the Pallivasal Power 
House and the recently commissioned Sengulam Power 
House to meet the present demand of 54,000 kw. 
The Poringalkuthu Hydro Station (24,000 kw) is 
expected to be commissioned by the end of this year. 
It is proposed to supply 20,000 kw of power to Madras. 
The early execution of the Nerimangalam Project 
(45,000 kw) and the installation of the fourth 8.000 kw 
set at Poringalkuthu recently sanctioned under the 
Ist Plan would meet the anticipated loads till 1959. 


527 village areas have been electrified during the 
Plan, thus bringing the total number of towns and 
villages electrified in this State to 677. 


19. Uttar Pradesh 
The installed capacity in the State at the beginning 
of the Plan was 183,908 kw. The capacity has increas- 
ed to 257,300 kw at present. The Rihand (120,000 kw 
—Ist Stage), Sarda (41,400 kw) and Pathri (20,000 
kw) are the major hydro-electric projects undertaken 
in the First Five-Year Plan. The extensions _ by 
15,000 kw at the Kanpur Steam Power Station and 
steam plants at Mau, Gorakhpur, Sohwal and Main 

puri are also included in the Plan. 


The Ganga gird area is at present being supplied 
from small hydro stations having an aggregate firm 
capacity of 37,000 kw, Mohammedpur Power House 
(9,300 kw) was completed in 1952. The load on the 
grid is 43,000 kw which exceeds the firm capacity, 
The Pathri Power Station will be ready in 1955 and 
with the interconnection of Sarda System at Morada- 
bad, the position will be satisfactory till 1957-58. 


The company-owned power houses at Lucknow, 
Bareilly and Shahjehanpur are the major stations 
supplying a demand of 10,000 kw. The first unit at 
Sarda Power House has been commissioned. The 
other two units will be in service during this year 
when the power position in this area will be satisfctory. 


The Eastern area is served by small thermal stations. 
Two 1,000 kw sets were commissioned at Sohwal 
in 1951. The steam plants at Gorakhpur (15,000 kw), 
Mau (15,000 kw) and Sohwal (15.000 kw), are likely to 
be commissioned in 1956 when a substantial tube-well 
load-in the area will be developed. This area will be 
served ultimately by Rihand Project. 


A 15,000 kw set at Kanpur was commissioned in 
June, 1954, and the power position now is satisfactory. 
The present load demand is of the order of 42.000 kw. 
The Kanpur Station will be linked with the Rihand 
Power House in due course. 

(Continued on page 20) 











Planned Integrated Utilization of Thermal and 
Hydraulic Resources in the USSR 7 


By 


The USSR Delegation to ECAFE Conference 
on Electric Power 


The Soviet Union is implementing a gigantic pro- 
gramme of electric power construction and to general 
electrification of the economy. The year 1951 alone 
saw the installation of new power stations with a 
total capacity of approximately 3 million kW. 


In striving for maximum satisfaction of the con- 
stantly increasing material and cultural needs of 
society through a ceaseless growth and a perfection 
of socialist production on the basis of higher tech- 
niques, the Soviet Union is constructing huge hydro- 
electric plants and thermal stations, combining the 
different sources of power into large scale power 
systems on a planned basis. The Soviet Union is 
carrying out a wide electrification of industry, trans- 
port, rural and communal economy, thereby continu- 
ously improving the conditions of work and life of 
the entire population of the vast country. 


In 1940, the total volume of industrial production 
was 8.5 times greater than in 1913. ‘This was a 
jump, with the aid of which our country was trans- 
formed from a backward one into a leading one, from 
an agrarian one into an industrial one” 


The war inflicted enormous damage upon our 
country and delayed industrial development by 8 
to 9 years. The 1940 level for the total volume of 
industrial production was reached in 1949, but by 
1952 this level was exceeded by approximately 2.: 
times. 


The successful implementation of the State plan 
in 1953 attests to the further remarkable progress 
of the national economy. In 1953, the country 
produced more than 38 million tons of steel or 
more than twice as much as in 1940 and 9 times as 
much as in 1913: over 320 million tons of coal or 93 
per cent more than in 1940 and 11 times more than 
in 1913; more than 52 million tons of oil or 70 per 
cent more than in 1940 and almost 6 times more than 
in 1913. In 1953. 133,000 million kWh will be gene- 
rated or 2.8 times more than in 1940 and 68 times 
more than in 1913. The production of the chemical 
industry in 1953 will be three times greater than in 
1940 while the production of machines and equip- 
ment will be 3.8 times higher. 


The development of the productive forces of the 
country is based upon a planned utilization of its 
power resources and a wide electrification of all 
branches of national economy. 


The Electric Power Economy of Pre-Tsarist 
Russia 
Basically, the electrification of the country began 
only after 1917. 


The fuel and electric power economy of Tsarist 
Russia was extremely backward and irrationally 
organized. The aggregate capacity of the electric 
power stations was of 1 million kW, with a genera- 
tion of 2,000 million kWh or 14 kWh per capita. 
The consumption of fuel in the country (including 
domestic consumption) was of 100 million tons, of 
which 60 million tons were accounted for by firewood, 
10.6 million tons by oil and 28 million tons by coal. 
Almost all the industries used fuel hauled over long 
distances. In the fuel consumption of the power 
stations, 60 per cent were constituted by oils and 40 
per cent by Donetz and imported coal}. 


The electric power installations consisted of small, 
dispersed thermal stations most of which operated 
independently of each other. Those that were inter- 
connected did not exceed 16 per cent of the total 
installed. There were no hydro or large thermal 
power plants at all. 


The boilers, motors, generators and transformers 
were brought exclusively from various foreign firms, 
which controlled all supplies of electro-technical and 
power equipment. 


The Role of Electrification: Principles of the Goelro 
Plan 
From its inception, the Soviet state looked upon 
electrification as a determining factor for the technical 
reconstruction of the national economy, as upon a 
technical basis for the new social order. 


From the very start, electrification of the country 
was not taken to mean isolated construction of in- 
dividual power stations, but a gradual transfer of the 
country’s economy, including agriculture, onto a new 
technical base of modern, large-scale production, 
connected in one way or another, directly or indirectly 
with electrification. 


In 1920, during the period of a severe economic 
disruption, when the level of industrial production was 
7 times lower than the beggarly level of the 
production of Tsarist Russia and agricultural 
production was only one half of pre-war, on the 
initiative of V. I. Lenin, a plan for the electri- 
fication of Russia, the COELRO, first popular 
economic plan of the country, was elaborated. The 
rational eombination of hydraulic and thermal re- 
sources, throvigh the joint work of thermal and hydro- 
stations, was one of the most important principles of 
the GEOLRO plan. 


It was proposed to construct 30 power stations 
during the next 10 to 15 years with an aggregate 
installed capacity of 1,500,000 kW, 1.110,000 kW 
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being generated by thermal stations and 640,000 kW 
by hydro-electric stations, the capacity of the operat- 
ing stations being increased by 250,000 kW. The 
GOELRO plan was fully implemented by | January 
1931. 


For the first time, the following basic problems 
were presented in this plan: 


1. Integrated development of electric power in 
the country, as a basis for the growth of the pro- 
ductive forces of various regions ; 


2. Surveying of local power resources and a general 
introduction of local fuel and hydraulic resources 
into the electric power economy of the country 
through the construction of large regional 
electric stations ; 


3. A wide introduction of advanced techniques 
and the development of centralized power 
systems for.the generation and distribution of 
power on the basis of a rational combination of 
thermal and hydraulic installations in the power 
system. 


These basic positions were further reflected in the 
Five-Year Plars which followed. Large scale construc- 
tion of new thermal and hydraulic installations and 
of electric lines was launched in all the economic 
regions of the country. This construction closely tied 
to the national economic development plans, provid- 
ed for the rational combination and utilization in the 
electric systems of the various sources of power. The 
method of this combined operation was determined, 
in a large measure, by the scale of development and 
the great technical progress achieved in the two 
important branches of the electric power economy— 
thermo-electric and hydro-electric power. 


Development of Thermo-Electric Power 
Large thermal stations, constructed near the sources 
of fuel and connected by transmission lines with the 
centres Of consumption permitted a large-scale utiliza- 
tion of local and low quality types of fuel, coal residues, 
etc., greatly decreased the consumption of coal hauled 
over long distances. 


During the past years, rational methods of firing 
over 60 different types of fuel were established. 
Soviet thermal specialists solved a number of tech- 
nical problems concerning the preparation and the 
firing under the boilers of various types of fuel, differ- 
ing in their calorie, ash and volatile matter contents, 
with a high sulphur content, with low refractory ash, 
etc. 


On this basis, Soviet power technicians determined 
a highly economic method for using various types of 
brown coals, peat, anthracite dust, coal sorting resi- 
dues, ete. 


The vast electric power industry of the Soviet Union 
supplies the power stations with the most modern 
technical equipment. An important element of tech- 
nical progress in the thermal stations was the utiliza- 
tion of steam under greater pressures and higher 
temperatures. In the years preceding the first Five- 
Year Plan (until 1928), the basic equipment of the 
power stations was based on the primary standards 
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of 13 to 16 atmospheres and 325 to 350°C. The pro-war- 
stage of thermal power development was connected 
with a mass transfer of electric stations to universal 
standards of 29 atmospheres and 400°C. (turbines). 


After the end of the war powerful, equipment: with 
an initial pressure of 90 to 100°atmospheres and a 
temperature of 480° to 500°C came into use. At the 
present time, one of the stations of the Moscow 
power system has installed a highly economic unit with 
a capacity of 150,000 kW, a steam pressure of 170 
atmospheres and a temperature of 550°C. Working 
on local low grade coal, this station will have no 
efficiency of 37 per cent. The capacity of high-pressure 
power stations now forms 30 per cent of the total 
capacity of all the thermal stations and is 18 times 
greater than the comparative capacity of the pre-war 
stations. 


The scientists and the technicians of the Soviet 
Union continue their persistent work on the problems 
of using steam under super-high pressures and tempe- 
ratures. The All-Union Thermo-Technical Institute 
is successfully conducting tests on an experimental 
boiler with a pressure of 300 atmospheres and a tem- 
perature of 600°C. Scientifie research and greater 
experience, in the next 5 to 10 years will permit exten- 
sive use of steam at thermal stations under super- 
high prossure and should further economize fuel and 
decrease the cost of electric power and thermal energy. 


Thermo-Electric Power Developments 

A specific point in the thermo-electric power eco- 
nomy of the Soviet Union is the wide construction 
of big thermal electric plants (TEC) supplying both 
electric power and thermal energy. The introduction 
of this principle permits an increase in the fuel effi- 
ciency by more‘than two times as compared with the 
results of the best condenser stations. Between 1930 
and 1940, the number of such thermal plants increased 
from 14 to 100. 


In the post-war years, new thermal power plants 
were constructed in large numbers and at present, 
their total capacity forms 30 per cent of the aggregate 
capacity of all thermal stations. The Soviet industry 
is constructing thermal equipment of various types, 
standards and capacities (up to a capacity of 50,000 
kW) for the needs of industrial centres in electric 
power and thermal energy. 


The large-scale development of thermal power 
production, which requires a careful study of the 
prospective consumer,a close link of the consumption 
structure with power generation, is a_ significant 
achievement of planned socialist electric power deve- 
lopment. 


Hydro-Electric Power Developments 

The current stage of electric power development 
is characterized by the great scope of hydro-electric 
construction providing for such giants as the Kuyby- 
shev hydro-electric plant on the Volga River, with a 
capacity of 2,100,000 kW, the Stalingrad plant, with a 
sapacity of 1,700,000 kW, also on the Volga, and 
many others. 


The planning of hydro-power development is based 
upon the considerably increased knowledge of the 
hydraulic power reserves of the country, which was 
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achieved through the systematic study of the hy- 
draulic power resources. At present, they exceed the 
reserves known before the revolution by more than 20 
times, being estimated at 300 million kW of average 
annual capacity. This places the Soviet Union in the 
first place in the world as far as the size of the potential 
resources of hydro-electric power are concerned, 


The possibilities of a planned social economy have 
permitted to plan and prepare the hydro-power re- 
sources for use in a consequent manner, determined 
by the actual needs of the most important economic 
regions and power systems. 


At the same time, any proposal for the construction 
of individual hydro-electric stations is always based 
upon the study of the water stream as a whole ; this 
permits the establishment of the most feasible divi- 
sion into sections, taking into account the optimum 
hydro-electric power plan in an integrated use of the 
hydraulic resources of the river. Thus, a proposed 
construction plan is never based on chance, but 
always upon a rational plan of using the river stream 
as a whole. Fhe specific points of advantage which 
are particular to hydro-electric power stations : the 
annual renewal of power resources, the high produc- 
tivity of labour, the low cost of power, the possibility 
for an integrated utilization of the water stream— 
were recognized by the Soviet government at the 
outset. 


Construction was begun on the Volkhov hydro- 
electric station in 1918. In 1932, construction was 
concluded on the greatest hydro-electric station in 
Kurope, the Lenin Dnieper hydro-electric plant. 
After this, other hydro-electric stations were put into 
operation at Svirsk, Uglitch, Rybinsk and many 
other places. 


The share of hydro-electric power in the electric 
power economy of the country increased from 4 per 
cent in 1928, to 8 per cent in 1937 and to 10.5 per 
cent in 1940. 


During the war, the Nazi invaders destroyed and 
put out of circulation a number of hydro-electric 
stations with a total capacity of over 1 million kW. 
In the post-war years, all the destroyed stations, 
including the Dnieper plant, were reconstructed, 
and new, large-scale construction was started. In 
1950, the share of the electric power generation of the 
hydro-electric stations in the total generation of the 
regional stations rose to 18.3 per cent. 


In the post war period, construction was begun 
on other large hydro-electric stations on the Kama 
River, at Gorky, Mingechaur, Ust-Kamenogorsk, 
Novosibirsk, and others. 


A charateristic point of Soviet hydro-electric power 
construction is its multi-purpose character : the con- 
structions which are being carried out and the methods 
of exploitation, as a rule, satisfy the needs for power, 
inland transport, irrigation, flood control. Thus the 
Mingechaur hydro-electric plant on the Kura River, 
apart from creating a powerful electric foundation 
for the Azerbaidian Republic, opens up possibilities 
for an irrigation of hundreds of thousands of hectares 
in the Kura plain. Besides, the presence of the 
Mingechaur hydro-electric station eliminates the 
<langer of floods in the river basin. In the past, the 
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floods of Kura caused severe losses to agriculture 
and the waters left behind after the recession of the 
flood waters were a cause for malaria. 


Considerable expenditure was required on embank- 
ments for purposes of flood control. 


The construction of the Mingechaur station is an 
excellent example of the harnessing of a river in the 
interests of national economy and of the wide masses 
of the population. 


Great Construction Work on the Volga, Don and 
Dnieper Rivers 

A new, important forward step along the path for 
the creation of a material and technical foundation 
for the national economy of the Soviet Union is the 
development of giant hydro-technical construction on 
the Volga, Don and Dnieper rivers. As a result of the 
construction of the Kuybyshev, Stalingrad and 
Dahovka hydro-electric power plants, the country wiil 
annually receive an additional 21,000 million kWh of 
power, while the installed capacity at those plants will 
he over 4 millions kW. The hydro-electric power 
generated by these stations will improve the fuel and 
power situation in the central region of the European 
part of the USSR, providing for an economy of no 
less than 11 million tons of coal a year. The average 
cost of power in the Central and Volga power systems 
will decrease by almost 2 times. 


As a result, there will be even greater possibilities 
for introducing into production the most advanced 
technology. General electrification of agriculture will 
be implemented and the availability of hydro-electric 
power will permit the widest possible electrification 
of all consumer needs in the city and in the country. 


The hydro-electric stations on the Volga, Don and 
Dnieper Rivers are of great importance in the integra- 
tion plan. While creating a big power base for the 
regions of the Volga basin, the Centre and the Dnieper 
basin, these stations, at the same time, provide for 
deep transit communication lines and open the door 
to vast possibilities for irrigation and water supply 
measures in the Volga region and the south of the 
Ukraine. 


As a first step in this construction, the Volga-Don 
navigation canal, completed ahead of time, in 1952, 
has provided a unification of all the seas in the Euro- 
pean part of the USSR into one, single water transport 
system. The Taimliansk reservoir, part of the Volga- 
Don canal, with a volume of 12,609 million cusecs and 
an attached hydro-electric plant with a capacity of 
160,000 kW, will provide operational conditions under 
which all the interests of power generation, river 
transport and irrigation of hundreds of thousands of 
hectares of dry lands in the area of Rostov and the 
lower reaches of the Volga, will be provided for. 


Development of the Power System 
The above-mentioned characteristics of Soviet 
theromo-electric and hydro-electric power generation 
are harmoniously co-ordinated in the planning of their 
connected operations. 


Condenser stations working on local fuel, thermal 
installations which produce in one cycle both power 
and heat and hydro-electric stations, which solve 
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the integrated problems of the utilization of water 
streams, are co-ordinated and complement each other 
in the framework of big power systems. 


To a socialist order, based upon social ownership 
of the means of production, the competition of various 
branches, markets, and production anarchy are com- 
pletely foreign. No handicap is placed before a rational 
co-ordination of the various sources of electric supply 
into one single power system by the private interests 
of electric, gas, coal, and other monopolies, as there 
are no such monopolies in the Soviet Union. 


Planned economic laadership provides for the 
biggest possible results from the integrated utiliza- 
tion of various types of power resources. The ten- 
dency for a contralization of power supply is there- 
fore one of the most characteristic trends in the deve- 
lopment of the electric power economy in the Soviet 
Union. 


Already during the first stage of the establishment 
of the electric power base within the country, a number 
of regional stations were constructed at Shatura, 
Balahna, Ivanovo and Krasay Oktiabr—working on 
peat ; at Kashira—-using Moscow region coal; at 
Shterovsk—using anthracite dust, and the hydro- 
electric plant at Volkhov. Having become basic 
centres for the supply of electric power to large regions, 
these stations began a co-ordinated work with local 
power stations. The power systems were thus created 
at Gorky, Yaroslav!, Ivanovo later connected with 
the large Moscow power system through the Uglitch 
and the Rybinsk hydro stations on the Volga. 


Following the construction of the Dnieper hydro- 
electric plant, the Dnieper, Donbass and the Rostov 
electric systems were united into a vast single system. 
Thousands of km of high tension lines spread along 
the Ural Mountains, creating a new Ural power sys- 
tem. 


There are now 50 power systems within the Soviet 
Union. The share of the existing systems in the electric 
power economy in the period of the First Five Year 
Plan was of 33 per cent. Before the war, this share 
reached 75 per cent in capacity and 80 per cent in 
generation of the country’s total. 


There are many motives for combining power 
stations and for establishing large systems. One of 
the most important ones is the possibility for a greater 
and more efficient use of the primary power resources. 
This is true, first of all, of the hydro-electric resources, 
whose ratio of utilization can be greatly increased in 
the case of a parallel operation of hydro and thermal 
stations. 


It is known that one of the particular points of 
hydro stations are the time irregularities in the 
generation of power which may be corrected only 
partly through the systems of reservoirs. 


The choice of an installed capacity of a hydro- 
electric station equal to the minimumm capacity 
provided for by the water, would lead to a great under- 
utilization of the water stream. 


The unification of hydro-electric stations with 
thermal stations into one power system or the work 








of a large hydro station in the power union of several 
systems makes it possible to give the hydro station 
a large capacity through an imposition upon it of a 
daily and monthly frequency regulation during the 
periods of low water in the-summer and. winter, of an 
implementation of reserve functions,” ete. During 
high-water periods, maintenance work: and repairs 
can be carried out at the thermal stations. Such an 
increase in the capacity of the hydro stations permits 
a decrease in the capacity of thermal condenser 
stations and a consequent economy of fuel in the sys- 
tem. 


At the same time. an increase in the capacity of 
hydro-electric stations makes it possible to increase 
the utilization of the energy of the river. 


The economy of fuel in the system, as a result of 
the complementary work of the hydro and thermal 
stations, is achieved also through improved opera- 
tional methods in the thermal stations. 


The possibilities which exist within the hydro- 
power stations for a rapid starting and stopping of 
units. for increase, decreases and a regulation of the 
load with a minimum of power losses, make out of 
these stations the most adaptable ones for alternating 
operations. This makes it possible for them to elimi- 
nate all the irregularities of the load graph and to 
provide the thermal stations with an optimum work 
plan, under which they can achieve a minimum ex- 
penditure of fuel. The experience of Soviet power 
technicians has shown that such a co-ordination of 
the work of hydro and thermal stations is technically 
the most correct and economically, the most profit- 
able. 


The connected work of these stations in the large 
systems can also provide for the best possible working 
conditions in the thermal installations, by increasing 
the possibility of using the most effective types of 
counter-pressure turbines. These turbines. as it is 
known, operate strictly on the basis of a thermal 
graph and their independent work, in a number of 


cases, would create serious difficulties for the 
consumers. 
In many cases, the inter-connection to stations 


and. of power systems leads to a substantial gain in 
the aggregate firm capacity over the individually 
working stations. This is achieved through the 
different times of the peak loads of the various 
stations and the possibility for setting aside a special 
reserve for any urgent needs in the unification of the 
stations into one system. 


Stress should be laid on the significant increase in 
the stability of the power supply provided by the larger 
power systems and on the possibility for a wide 
manoeuvering of capacities within the 'imit of the 
transmission possibilities of the grids. 


An example ofa rational organization of the co- 
ordinated work of thermal and hydro stations is 
supplied by the largest hydro-electric power station 
in Europe, the Lenin Dnieper hyrdo-electric plant. 
In the flood periods, the Dnieper ‘plant supplies part 
of its power to the Donbass region, thus providing 
for an economy of fuel in the Donbass thermal 
stations and the best possible conditions for 
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any repairs or maintenance work in the thermal 


equipment. 


During low water periods, the Dnieper station 
carries out 24-hours regulation, eliminating their 
irregularities of the load graph in the Donbass and 
Dnieper basin. During the nightly drops in the peak 
load, the thermal stations of Donbass supply their 
power to the local area and to the Dnieper basin. 


This method decreases the thermal capacity re- 
quired in the system and permits a greater utilization 
of the hydro-electric resources of the Dnieper. The 
economic indicators of the unified systems (Dnieper- 
Donbass) improve considerably in comparison with 
individual operations as a result of a greater use of 
hydro-electric power and the provision of uniform 
power generation plan for the Donbass stations. 


The Moscow and Leningrad power systems are 
using successfully a number of hydro-electric stations 
working high a peak load. 


Original operation methods are adopted by the 
power systems which have a majority of hydro- 
electric stations. In Armonia, the Sevano-Zangin 
cascade of hydro-electric power plants, which begins 
with a large reservoir, provides for a harmonious co- 
ordination of irrigation interests and the requirements 
of the electric power system. In the Caucasus, the 
power supply plan is based on the connection of a 
number of hydro-electric stations with different water 
regulation methods. 


A part of the hydro-electric stations work on an 
unregulated flow. The irregularity of the power 
distribution is corrected by the hydro stations with 
large reservoirs. 


The share of hydro-electric stations in the power 
systems of Central Asia is quite high. The rational 
integrated use of the river network for irrigation 
and power generation has brought about an increase 
in the irrigated areas and in the generation of power 
and serves as a foundation for the general economic 
development of Central Asia. 


On this power base there has occurred a wide deve- 
lopment of collective farming and of a Jarge industry, 
including metallurgical, textile, agricultural, machine 
building installations and others, and Central Asia— 
once one of the most backward areas of Tsarist 
Russia—is now one of the most important economic 
areas of the country. 





For the hydro-electric stations of Central Asia, 
Soviet power technicians have elaborated conditions 
for the utilization of the hydro-electric resources 
which require a minimum of thermal stations. For 
this purpose, use is made of a combination of hydro- 
electric plants on irrigation networks (summer power) 
and diversion channels (winter power) and a system 
of counter-regulating reservoirs, located below the 
hydro-electric power plants,.for a redistribution of 
the winter “power” water in summer for irrigation 
purposes. 


The characteristic points of the Soviet power system, 
which reflect their planned establishment, are : 


standardization of voltage. which provides for greater 
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stability and monoeuverability in the work of the 
systems : standardization of the frequency in net- 
works of general consumption which permits the 
Soviet power systems to work without any frequency 
adjusters ; the high number of hours of utilization of 
the installed capacity, decreasing the cost of the power. 
The high dependability and operational qualities of 
Soviet-made equipment have been proved by observa- 
tions. 


An important faator in the growth of the technical 
installations and of the effectiveness in the genera- 
tion of electric power are the widely utilized automatic 
and telemechanic controls of hydro and thermal 
stations and power systems. At the present time, 
all the hydro-electric plants are automatically con- 
trolled. The installation of automatic controls will 
be concluded at all thermal stations in the near 
future. 


Telecontrol of stations and of power systems is 
widespread. A number of hydro-electric power plants 
are working without any personnel and are controlled 
by a despatcher located scores of kilometres away. 


The rational organization of the combined work 
of the thermal and hydro-electric stations in the 
Soviet power systems, the considerable share of the 
large thermal power plants, the high technical qualities 
of the equipment, the creative labour of the workres 
and the technical and engineering personnel, lead to a 
systematic decrease in fuel expenditure and a 
decrease in the cost of heat and of electric power. 


Thus, expenditure on fuel per kWh has decreased 
by more than 2 times since 1913 and, at a number 
of thermal stations, even with average standards, 
is now less than 0.5 kg of standard fuel. 


A new stage in the development of electric power 
and power systems of the Soviet Union will o¢cur 
with ‘the start of operations by the Kuybyshev and 
Stalingrad hydro-electric plants which will transmit. 
annually 10 billion kWh to Moscow, 900 to 1,000 km 
away at a super-high tension of 400,000 V. The 
presence of such a voltage will permit on effective 
transmission by one grid of a capacity up to 600,000 
kW. 


The question of the number of transmission lines 
is solved by taking into account the possibilities 
for implementing a number of progressive technical 
measures which will increase the transmission possi- 
bulities—the addition to the line of a succession of 
condensers, parallel lines, utilization of rapidly operat- 
ing tension adjusters, etc. 


The Kuybyshev and Stalingrad hydro-electric 
plants mark an important stage of development 
on the road for the creation of a single, high voltage 
grid, which, in a few years, will cover most of the 
European part of the Soviet Union. Thus, over this 
vast area, the necessary conditions for a concurrent 
work of thermal and hydro stations, providing parti- 
cularly for the fullest possible utilization of the enorm- 
ous hydro-power resources of the Volga River, will 
be created. The imposition upon the hydro-electric 
stations of the responsibility for the elimination of all 
load irregularities and the provision to thermal 
stations of a constant load for a lengthy period, form 
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favourable working conditions for the entire thermal 
power section of this enormous system. Particularly, 
it will be possible to use the more economic types of 
counter-pressure turbines. The equipment for high 
and super-high standards will safely work for a basic 
load under optimum conditions. At the same time, 
Soviet scientists and technicians are successfully 
working on the improvements to the dynamic 
characteristics of the thermal power equipment under 
conditions of irregular operations during the period 
of high waters. 


The transmission of large amount of electric power 
over long distances, the combination, within the 
framework of a vast power system, of different sources 
of electric supply with specific regimes, the questions 
of the stability of the systems, the distribution to 
consumers and for reserves, frequency problems, 
and others have placed before the scientists, tech- 
nicians and the productive forces of the Soviet Union 


many complicated and, we must say, successfully 
solved problems. The Soviet industry is successfully 
constructing hydro-electric units with a capacity over 
100,000 KW each, and work is being carried out on 
powerful transformers of 400,000 V, switches of rupuring 
Capacity of 10 million kVa and other complicated 
equipment. The automatic control of the work of 
this most complicated system is also under study. 
The implementation of the gigantic union on the basis 
of the Kuybyshev and Stalingrad plants will be an 
enormous step forward in the development, not only 
of the Soviet, but also of the world power techniques. 


With the construction of the Kubybyshev and 
Stalingrad hydro-electric plants, the Soviet power 
economy will enter into even a higher stage of develop- 
ment which is connected with the establishment of 
the largest power union in the world, covering the 
major part of the European territory of the Soviet 
Union. 
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How Standard -Vacuum’s technical sales staff 
help make industry more efficient and productive 


A young man LUBRICANTS are a vital need for every factory, power plant and 
* machine shop. But it is not enough just to buy the best lubricants. 
with 90 years Expert advice on lubrication is also needed. 
Trained Standard- Vacuum specialists render complete lubrication 
experience service, by studying each problem, no matter how large or small, 
and finally recommending the correct GARGOYLE Industrial 
Lubricant. The customer gets the benefit of 90 years’ experience, 
gained in solving lubrication problems throughout the world. 
Standard-Vacuum’s Lubrication Service helps to keep machinery 


running at peak efficiency, and eliminates costly breakdowns — thus 
increasing the productivity of Indian industry. 
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STANDARD-VACUUM OIL COMPANY 


(Incorporated in the United States of America; the 
Liability of the Members of the Company is Limited) 
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“India's Band Plan — 


"WITH THEIR 11O-YEAR EXPERIENCE 
Suppled and erected 


*KONAR DAM (DVC) *RANGHOLA RESERVOIR (SAURASHTRA) 
°NUGU DAM (MYSORE)*LOWER BHAVAN/ DAM (SOUTH IND/A) 


*HIRAKUD DAM (ORISSA) 
Under Si 


*CHAMBAL DAM (MADHYA BHARAT)*PERIYAR LAKE (MADRAS) 
*BHAKRA DAM (PUNJAB) 


Prince Dih 











Sirsi Dam in Uttar Pradesh 


By 
R. P. AGGARWALA 


Executive Engineer, Sirst Bam Division, U.P. 


Construction of Sirsi Dam, opened by the Chief 
Minister, Dr. Sampurnanand on the 24th of 
December, 1955, was started in 1952 and completed 
in 1955. 


After Independence, the main problem before 
the nation was to end the chronic food shortage. For 
producing more food, there could be no better and 
quicker method than providing irrigation facilities 
to the maximum possible area. It was in persuance 
of this call that the Irrigation Engineers started looking 
for every single source of water which could be ex- 
ploited for providing irrigation. Bakhar River, which 
is a tributory to River Belan, did not escape their 
notice. Investigations for harnessing Bakhar river, 
which remains dry for 4 to 6 months in a year but 
carries as much as 80,000 cubic feet of water per 
second during high flood, was started in the year 1948. 
The Project known as “‘Belan Canal Project’? was 
subsequently sanctioned for Rs. 193 lacs as an Irriga- 
tion Scheme of Uttar Pradesh for the first five-year 
plan. Work was started in 1952. 


The Scheme provides for :-— 

(a) Construction of Sirsi Dam near village Sirsi 
on river Bakhar in district Mirzapur. 

(b) Construction of a masonry weir across river 
Belan near village Baraundha on the Great 
Deccan Road 

(c) Construction of a net work of canals more than 

200 miles in length in the districts of Mirzapur, 

Allahabad and Rewa (V.P.). 

Constructing an aqueduct over river Tons for 

taking the Canal across the river. 


(d 


— 


Sirsi Dam is situated about 2 furlongs up-stream 
of the Sirsi Fall on Bakhar River. This fall is 350’ 
wide and 100’ high. The dam is 13,000 ft. long with 
an afflux bund 2,500’ in length. It provides a storage 
reservoir of 7,000 million eft. at a cost of Rs. 74 lacs 
only. This is one of the most economical schemes 
executed. 


Construction of the Dam involved 700 lacs eft. 
of earthwork. Earth cover in the entire area being 
poor, it had to be carried from long distances. To 
achieve good progress, without using lot of foreign 
machines, every indigenous method was employed. 
To name the main ones, camels, donkeys. buffaloes, 
bullocks, bullock-carts, motor trucks, push thelas etc. 
were used. At one time there were 7,000 labourers, 
1,000 camels and 1,000 other animals on this job. 
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Nearly 3 lacs eft. of earthwork was done per 
day and by June, 54 all the earthwork excepting that 
in the main river gap was completed. The river gap 
was closed after the monsoon of 1954. 


With the break of the monsoon of 1955 the Sirsi 
Reservoir started filling up. As this was the first 
year, it was not considered advisable to fill up to the 
full capacity and consequently the level was kept 15’ 
lower than the full supply level. Even now the maxi- 
mum depth of water is 52’. 


The reservoir is presenting a panoramic view 
with its 8 sq. miles so far formed. This lake is just 
half in area of what it will be when the reservoir fills 
up to the full capacity. 


Nearly 10,000 acres of land, which will be sub- 
merged has been acquired. 500 families from this 
area had to be shifted. Full compensation for their 
houses, land, trees and wells etc. has been paid. 
Land has also been allotted to these displaced persons 
for habitation as well as for cultivation. They are 
being persuaded to construct model villages for them- 
selves. Besides, the land emerging out from the 
Reservoir every year after the Kharif irrigation will 
be let out to these very persons for sowing wheat. 
As silt is deposited every year, and as lot of moisture 
is present in emergent land, Rabi crops on such land 
is bound to be very good and does not require much 
effort either. 


Water from Sirsi Reservoir will be utilized for 
irrigating 102,000 acres of land annually mostly in 
the district of Allahabad. This district is deficient 
but it is certain that as soon as the irrigation developes 
Allahabad will become a surplus district. The Canal 
passes through the table-land where the water was 
so scarce that the cattle and even human-beings did 
not get water for drinking during May and June. 
These Canals will solve this problem automatically. 


Sirsi Dam site, which is only 26 miles from 
has been connected by an all-weather pucea road. 
The falls which used to present deserted appearance. 
after rains will now be lovely even during summer 
when the Canal runs. It is expected this spot will 
find favour with the tourists. For their facility a 
rest-house is being constructed overlooking the Falls. 
The water from Sirsi reservoir will pass down the 
Bakhar river, then to Belan river and picked up at 
Baraundha where Canal Headworks have been con- 
structed. 
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Tons aqueduct is the longest one of its type not 
only in India but in Asia. A 24’ wide concrete road 
has been provided on top of the aqueduct which has 
been a boon for the public as there was on bridge 
across Tons in the vicinity. 


All the works are ready and_ irrigation has 
already been started. The main Data of Sirsi Dam are 


(Continued from page 12) 


as follows :-— 

Catchment area of the Reservoir 
Total length of dam 

Capacity 

Maximum height of dam 

Area of the lake 

Annual irrigation 

Cost 


232 sq. miles 
3 miles 

7.000 Meft.r 

72 feet. 

16 sq. miles 

102.000 acres 

74 Lakhs. 


Power Supply Position in India, March 1955 


The 15,000 kw steam plant under construction at 
Mainpuri will meet mainly tube-well loads in Etah. 
Mainpuri and Farrukhabad districts. The plant is to 
be commissioned during 1955-56. 37.5 kv transmission 
lines are being constructed from Mainpuri to Etah 
Sikandra Rao, Shikoabad and Gurusahaiganj. Villages 


en route will also be electrified. 


Civil works have started at the Rihand Dam site. 
Power is expected to become available from 1960. 


(Paper presented at the Engineers Seminar, Srinagar.) 

















Forestry in the Second Five-Year Plan 


The work done on schemes of Forest development in the First Five- Year 
Plan has been reviewed briefly in this article. From statistical data it has 
been shown that we must have at least 12°, more of the total land area of our 
country under forests to conform to the minimum proportion of land under 
forests as laid down in the National Forest Policy of India. It has been, there- 
fore, emphasized that in the Second Five-Year Plan we must attempt to increase 
the nett forest area by bringing in fresh land under forests. An expenditure of 
of Rs. 100 crores in the Second Five-Year Plan has been envisaged. Vast 
direct advantages and immense indirect benefits of this socialistic scheme 


have then been enumerated. 


Forests play a very vital role in the economy of a 
country. Amongst the many gifts which nature has 
bestowed upon mankind vegetation ranks only next 
to air and water. Plants are the primary agencies 
for entrapping the sun’s energy and releasing it to the 
animal kingdom for the latter’s existence. They keep 
the air we breathe pure and cool and act as veritable 
custodians of perennial spirngs of water without which 
no life would be possible. Forestry is not the handmaid 
of agricuiture but is its foster mother. In an agri- 
cultural country like ours, making an herculean effort 
to ameliorate the economic conditions of teeming 
millions the indispensability of the maintenance of a 
requisite percentage of the total land area under 
forests cannot be overemphasized. 


The vital necessity for an adequate area under 
forests is aptly reflected in the National Forest Policy 
of India enunciated during 1952 which inter alia lays 
down that “India as a whole should aim at maintain- 
ing one-third of its total land under forests. As an 
insurance against denudation a much larger percentage 
of the land, about 60°,,, should be kept under forests 
for their protective functions in the Himalayas, the 
Deccan and other mountainous tracts liable to erosion. 
In the plains, where the ground is flat, and erosion 
is not normally a serious factor, the proportion to be 
attained should be placed at 20°”. The forest area 
now comprises nearly 22.3°,, of the total geographical 
area. A planned extension of regular forests would 
therefore. be essential to meet the above needs. 


Forestry in the First Five-Year Plan 

The framers of the First Five-Year Plan had rightly 
recognized that there was immediate scope for exten- 
sion in three directions, namely afforestation to pre- 
vent soil erosion, the extension of tree lands and the 
establishment of village plantations. Accordingly an 
expenditure of 959.5 laes of rupees had been provided 
in the First Five-Year Plan for the development of 
forests, out of which Rs. 611.3 lacs had been provided 
provided for schemes for the development of communi- 
cations in the forests, soil conservation, village planta- 
tions and improvement of private forests and waste 
lands, the balance of Rs. 348.2 lacs were to be spent 
on administration, forest. industries. education and 
training and research. 





K. M. Tiwari, M.Sc. (Ag.), A.I.F.C., P.F.S. Deputy 
onservator of Forests, Uttar Pradesh. 
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The physical targets achieved particularly in respect 
of nett bare areas afforested is not available. The 
Progress Report of the First Five-Year Plan for 
1953-54, published in September 1954, however, 
has shown that on schemes of forest development 
Rs. 3.46 crores or 35 per cent had been spent by the 
end of 1953-54. We can, therefore, safely assume 
that the target of expenditure will be reached by the 
end of the period of the First Five-Year Plan. 


Although exact data is not available, there is no 
denying the fact that most of the above expenditure 
has been incurred on such items as strengthening the 
forest administration where additional forests have 
come under the State control, plantations within the 
Reserved forests, development of forest communi- 
cations, etc. Very little afforestation work has been 
done in areas which are not included under the satisti- 
cal classification of ‘Area under forests’. Thus during 
the currency of the First Five-Year Plan there has 
been no increase in the area under forests. On the 
other hand, surprising as it may appear, the nett 


forest area has decreased during the currency of the 


First Five-Year Plan. No exact statistics are available 
but in the past quinquennium there has been wides- 
prea disforestation in the erstwhile private forests. 
Before the passing of Zamindari Abolition Act and 
such other Jegislations for socialization of landed 
property, the forest areas had been the worst sufferers. 
Large areas of forests were disforested under one pre- 
text or the other by the owners before they could 
vest in the Government. 


The Forest Statistics 
The following figures taken from the brochure entitl- 
ed Forestry in India 1953-54 prepared by the Econo- 
mics and Statistical Adviser to the Government of 
India will show the existing data about the forest area: 


1. Total land area 
2. Forest land 
3. Forest area as a 


land area 


.266.890 sq. miles 
282,840 __,, 


°., of total 


22.3% 


Forest land represents all land bearing vegetative 
associations dominated by trees of any size, exploited 
or not capable of producing wood, or of exerting an 
influence on the climate, or on the water regime, and 
includes: — 


(i) Lands from which forest have been recently 
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clear-cut or otherwise destroyed but which will 
be reforested in the near future. 

(ii) Public and private forests of any size. 

(itt) Tree nurseries. 

(iv) Forest roads, forest pastures, etc. 

(v) Mangrove forests, forests of slow growth and 
dwarfed or stunted forms. 


The forests owned or managed by the State Forest 
Departments comprise nearly 95.4%, of the total forest 
area, viz., 2,69,915 sq. miles. The communal and 
private forests are now only 4.6%, of the total forest 
area or 12,925 sq. miles. From the administrative point 
of view, forests have been classified into Reserved, 
Protected and others. The Reserved and Protected 
fotests constitute more than two-third of the 
forest area in-the country and they can be exploited 
only according to sanctioned working plans. This 
checks uncontrolled destruction of forests in the 
interests of economic and physical welfare of the whole 
country. In 1951-52, the proportion of Reserved and 
Protected forests was 63.5%. The Unclassed forests 
still constitute more than 80,000 sq. miles. It is in the 
so-called communal and private forests and the un- 
classed forests which comprise nearly 1,00,000 sq. 
miles that widespread disforestation has occurred. 
Only an intensive survey and collection of data will 
reveal how much forest area has been cleared since 
1950-51. But there is little doubt that the nett forest 
area of the country has decreased in the last quin- 
quennium. 


The Need for More Forests 

As mentioned earlier, the Forest Policy Resolution 
of May, 1952 had laid down that “India as a whole 
should aim at maintaining one-third of its total land 
under forests’. Thus we should have 33%, of our 
land area under forests against the existing area of 
less than 22.3%. Assuming that the widespread dis- 
forestation that has taken place in the last quinquen- 
nium may have reduced the forest area by about 1°, 
we need to increase our forest area by at least 12°, 
of the total land area, i.e., 1,52,027 sq. miles of more 
forests are needed to reach the target. It is worthwhile 
to note that when we say that one-third of the total 
land of our country should be under forests, we do 
not mean that this proportion is to be maintained 
every where. How much area of a particular natural 
geographical region should be under forests will de- 
pend on a number of factors such as topograhy, 
relief, soil conditions, requirement of the people. and 
the hydrological role of the area. Thus in the natural 
zone of the outerand middle Himalayan ridges, we 
may have to maintain as much as 60% or even more 
of the area under forests, whereas in the Gangetic 
plain 20%, area under forests may be enough. 
Keeping in view the principle of correct land use, 
the proper proportion of area under forests that 
should exist in a particular natural zone should be 
worked out by each state. 


Targets to be aimed at in the Second Five-Year Plan 

Increase in the nett forest area: In the Second Five- 
Year Plan by far the greatest emphasis should be 
given to this particular aspect of forest development, 
i.e., the increase in the nett forest area so that the desir- 
ed proportion of land under forests may be achieved 
soon. Here it is necessary to lay down a physical 
target to be achieved. All other schemes of forest 
development such as replacement of inferior species 
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of trees with superior species in already existing 
forests, better communications, more forest industries, 
etc., should not take precedence over the scheme of 
increasing the nett forest area by fresh plantations over 
the land classified other than forests. The task is 
really colossal. As indicated in the earlier paragraph, to 
achieve the required target, afforestation of at least 
1,52,027 sq. miles of land is needed which is not an 
easy task. Assuming that the land were available 
to the States free of. cost for afforestation, the cost 
of raising plantation alone over such a vast area at 
the average rate of Rs. 100 per acre will run into 
approximately 1,000 crores of rupees. The figure 
appears to be fantastic, but it is there. Let us, there- 
fore, aim that we shall achieve this target in ten 
such successive plans so that an amount of rupees 100 
crores only is required in each plan to achieve our target. 
It is possible through people’s co-operation to meet 
approximately half the expenditure of raising new 
plantations by way of voluntary labour (Shramdan). 
In that case we shall be able to achieve our target 
within twenty-five years. The benefits and advantages 
of the large scale afforestation are so far reaching 
and important as will be shown presently that an 
investment of even a greater sum than rupees 100 
crores in the Second Five-Year Plan is more than 
justified. 


Scientific management of the communal, private and 
unclassed forests—Within the period of the Second 
Five-Year Plan we should be able to bring under 
scientific management approximately 1,00,000 sq. 
miles of the communal and private forests and the 
unclassed forests. In states such as Uttar Pradesh 
and probably some other states too, the communal 
and private forests have already been taken over by 
the state. But wherever forests are still under private 
ownership, they must be brought under state control 
for scientific managemeet so that there economic 
exploitation to ensure the greatest good of the greatest 
number on a_ socialistic pattern may be ensured. As 
the advantages and benefits of forests are rather 
indirect and not readily apparent, they are the worst 
sufferers at the hands of the private owners. The cost 
of scientific mnagement of these forests is not likely 
to be very high. It will be in the neighbourhood of 
rupees two crores per annum. A provision of rupees 10 
crores may, therefore, be made in the Second Five- 
Year Plan with a physical that target 1,00,000 sq. 
miles of the forests should be brought under scientific 
management. Special attention will have to be given 
to vast areas of the so-called forest lands lying in the 
mountainous catchment areas of the river systems 
originating in the Himalayas such as_ those of Ganges, 
Kosi, Brahmaputra, etc. It is the wanton devasta- 
tion of the forests in these regions that is responsible 
for the flood havoc, the intensity and frequency 
of which is increasing every year. They need imme- 
diate attention. Only a fraction of the forests lying 
in this region are under proper scientific management 
while a greater portion of the area lies at the mercy 
of the local people who in the false hope of growing 
more crops have recklessly cut down and destroyed 
most of these forests, only to realize after a couple of 
years or so that in so doing they have jeopardised 
their very existence. For the inevitable result of 
disforestation in hilly areas, particularly in Northern 
India, is to invite soil erosion, land slips, disappearan- 
ce of spring water, and acute scarcity of fuel and fodder. 
In preservation and scientific management of these 
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forest lies the most effective way of controlling floods. 
The result of preservation of these forests may not 
be perceptible for the first few years, but within a 
period of about five years we are sure to substantially 
decrease the hazards of flood havoc. An investment 
of rupees 10 crores during the period of the Second 
Five-Year Plan which is likely to benefit millions of 
the poorest class of society needs to be regarded as 
an indispensable measure. 


Replacement of inferior species with superior ones— 
In most of the state managed forests there are con- 
siderable areas where species of little economic value 
are growing. Efforts should be made to replace as 
much as this inferior growth as possible with superior 
species which have industrial, fodder and other econo- 
mic value. A provision of one crore of rupees for the 
renovation of approximately a lac acres of inferior 
forests land during the currency of the Second Five- 
Year Plan will be more than enough. 


Miscellaneous—Other schemes of forest develop- 
ment in the currency of the Second Five-Year Plan 
such as development of communications in the forests, 
development of forest industry, education and research 
should be given their rightful place, commensurate 
with the availability of funds. 


Benefits of the Afforestation Scheme 
Increased employment—One of the greatest advan- 
tages of the large scale afforestation scheme with a 
view to achieve the requisite percentage of forest 
area, wiil lie in the fact that it will primarily benefit 
the poorest class of our society. In afforestation 
work approximately eighty per cent of the total 
amount of expenditure is incurred on account of 
wages on such works as soil digging, sowing, weeding, 
etc., which is done mostly by landless and otherwise 
very poor labourers. On an ad hoc basis it has been 
calculated that in an afforestation scheme worth 100 
crores to be provided in the Second Five-Year Plan 
employment will be provided to nearly 30,000 
educated persons and to 3,50,000 (man-year unit, 
year of 300 days) semi-skilled and unskilled labourers. 
As the scheme of afforestation progresses from year 

to year employment will go on increasing. 


By the time these plantations grow to ten years in 
age, most of them will start giving returns in the form 
of thinnings which can be used as firewood, poles, 
etc. After twenty years or so many of the species will 
be able to provide material which can be used for a 
host of smaller cottage industries. Quite a large 
number of species which are of great industrial im- 
portance such as mulberry, ash, semal, baurang, kanju, 
etc., are likely to be ready for exploitation within less 
than 40 years. Besides absorption of a large number 
of people in their actual exploitation, a large number 
will be absorbed in cottage industries and in other 
small industries like sports. goods industry, furniture 
making, paper-making, match -making, etc., etc. A 
part of the increased population of the next few 
decades might well be absorbed in the fields of em- 
ployment that will be opened as a result of availability 
of vast amounts of raw material. Here again the 
avenues of employment will mostly benefit the poor 
and middle-class of people. 


Creation of an economic capital—-The extensive 





afforestation will not only provide direct employment 
of lacs of poor people as indicated above but will 
create a permanent capital of immense value. Taking 
a typical example of raising semal plantations, it could 
be shown that the investment will yield about 7°% 
compound interest. The rate of interest is likely to 
vary from region to region and from species to species, 
but it does indicate the trend of a sound economic 
investment on commercial lines. The teak plantations 
of Nilambur (Madras State) which are now running 
in the third rotation have more than proved that 
under proper scientific management, plantations can 
be raised to yield sufficient interest. According to the 
latest available figures the output of timber and fuel 
wood from Government and private forests is esti- 
mated to be approximately 560 millions cubic feet 
valued at rupees 316 million excluding an output of 
minor forest produce worth nearly rupees 100 million 
in a year. By bringing in under scientific manage- 
ment the unclassed and private forests (approximately 
1,00,000 sq. miles in area), at an estimated cost 
of rupees 2 crores per annum as envisaged earlier 
the output is bound to increase at a very conser- 
vative estimate by at least 10°, within the period 
of the Second Five-Year Plan. Thus an expenditure 
of rupees 10 crores for the scientific management 
of the otherwise neglected forests might give us 
timber worth rupees 15 crores. This is besides and in 
addition to their immense indireet benefits. The in- 
creased afforestation envisaged in the plan when 
completed is likely to more than double the output 
of timber. If we take into consideration the immense 
benefits that will accrue indirectly from the extensive 
forests, that will be raised, then the expenditure will 
appear trivial. 


Increased food and fodder production—To the un- 
wary it may appear surprising how raising of forests 
will increase the food production, but it is a hard fact. 
Both in the hills and in the plains, unless the proper 
proportion of the land is maintained under forests, 
the yield per acre is very difficult to increase save with 
the application of costly artificial manure. The author 
of this note had the opportunity of studying thousands 
of square of miles of hilly tracts spread from Punjab 
to Darjeeling and the plateaux of South India during 
1948-50. It has been observed that the main cause of 
appalling conditions in the hills is the disappearance 
of vegetal cover from where it should be. In quest of 
more land for agriculture the growing population, 
instead of taking recourse to more intensive cultiva- 
tion of the existing land, clears the adjoining forests 
for bringing it under the plough. True, he reaps one 
or two or some times three crops, but in the absence 
of vegetation, erosion starts which progressively 
destroys not only the additional acreage brought 
under the plough, but the old existing fields too. Be- 
sides, due to the non-retention of precipitation in the 
bare, steep and precipitous areas, most of the rainfall 
is drained away as run-off with the result that springs 
and rivulets dry up or their discharge is reduced 
considerably and thereby down below in the valleys 
where land is suitable for agriculture the source of 
irrigation diminishes, which ultimately brings down 
the yield of crops per acre. In the hills the only way 
of increasing the yield is afforestation of all the steep, 
precipitous and barren areas. It will also provide 
grazing facilities and solve the problem of fodder for 
cattle. Cultivation in the hills should be confined to 
valleys and other flat areas whereas the steep, un- 
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dulating and precipitous ridges should be covered 
with forests and orchards. 


In the plains. besides preventing soil erosion—the 
deadliest enemy of agriculture—and thereby preserv- 
ing the fertility of the soil, large scale afforestation 
will provide sufficient firewood for domestic needs 
and thus divert the cowdung to the fields. It is esti- 
mated that if all the cowdung, which is the principal 
source of fuel for the cultivator at the moment, is 
diverted to the fields as manure, there will be a nett 
increase of ten per cent in crop production. Apart 
from this increase in the produetion of crops, many 
of the tree species like mango (Mangifera indica), 
mahua (Madhuca latifolia), jack fruit, walnut. sweet- 
chestnut, etc., will yield large quantities of edible 
fruits which will be a direct addition to our available 
food resources. Increased consumption of fruits by 
the poorer class of our society will substantially im- 
prove their otherwise deficient diets in vitamins and 
mineral content. This is likely to have a far reaching 
effect on the general health of our people. Thus 
without bringing under plough any extra acreage. 
the afforestation of otherwise unproductive land will 
increase food production. The leaf fodder that will be 
available from the trees will support a number of 
cattle, sheep and goats. Many of the landless labourers 
can start farming in sheep and goats. The health 
of the existing impoverished cattle is also bound to 
improve with the availabilitv of more leaf fodder. 
Some of the trees like babul (Acacia arabica), padal 
(Stereospermum suaveolens), bakli (Anogeissus latifolia), 
bahera (Terminalia belerica), Bauhinia species, neem 
(Azadirachta indica), Cassia species, ete., yield ex- 
cellent leaf fodder. Even with the existing number 
of milch cattle, the production of milk is bound to 
increase by at least twenty per cent if sufficient leaf 
fodder is available for the cattle. With the availability 
of raw tanning material from Acacia species, Termialia 
species, etc., and of raw skins of goats, sheep and cattle, 
the possibility of opening cottage industries for leather 
goods in the villages will be greatly increased. 


Avenues of cottage industry—The vast amount of 
raw material that will be available from the increased 
forests will open up unlimited scope for a number of 
cottage industries such as furniture, sports-goods, 
match industry, wood carving, basket making, pencil 
making, hand-made paper industry, house building, 
etc., ete. With the rise in standard of living there 
will be increased demand for these articles. Quite a 
large number of people will be absorbed in these side 
industries. Besides, the increased acreage of the forest 
is likely to yield a great variety of products such as 
essential oils, resins, gums, honey, lac, drugs, herbs 
used in indigenous medicines, which will open avenues 
for many other small scale cottage industries. 


Regulation of streams, rivers and underground water : 
One of the greatest needs of the hour is to control 
and regulate such forces of nature as rain and wind 
to the best advantage of man. The role of forests in 
cushioning the beating rain, the intercepting a part 
of the precipitation and conserving it and releasing 
it gradually through the springs, needs no further 
elucidation. In a country like ours where the bulk fo 
rainfall ranging from 80 to 500 inches per annum is 
orographic in nature and is precipitated during four 
monsoon months of the year, the need of regulating 
it is apparent. This function can be most effectively 
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performed by the forests. The extensive forests in 
the catchment areas will make these rivers flow accord- 
ing to their natural water regime which will mean 
more water during winter and summer and less flood 
havoe during monsoon. In recent years reports of 
wells and tanks drying up during May and June are 
getting commoner. This is, related to the clearange of 
forests over vast areas. We must*not ‘forget the fact 
that each tree is a dam in itself, and-the more we 
remove the trees the less water we will have. Large 
scale afforestation in such drought affected areas is 
bound to lift the water-level less than five years. 
With the opening up of large number of tube wells 
in many of the states, the increased consumption of 
underground water must be replenished if a sustained 
irrigation system is to continue. There is no other 
effective way of doing it except by. raising forest cover 
over the normal catchment. The ultimate source of 
water whether in rivers, canals. lakes, wells, springs, 
etc., is rain, which has to be entrapped for our use. 
Reservoirs and dams are artificial means of achieving 
it whereas afforestation is the natural way: the former 
may be temporary but the latter is permanent, 
although slow at first. 


Increasing longevity of dams and reservoirs—-The 
extensive forests that will be raised over the catch- 
ment areas of the rivers on which great dams and 
reservoirs are being built will prevent the erosion of 
the top-soil to a great extent and thereby the silting 
up of the beds of impounded lakes will be greatly 
reduced. By reducing the velocity of rushing rain- 
waters, the wooded lands constitute the best insurange 
against denudation, devastating floods, disappearance 
of springs and silting up of the beds of reservoirs, 
canals and rivers. What part the velocity plays in 
the incidence of erosion will be clear from the fact 
that erosion varies as the square and transport of 
eroded material.as:the sixth power of velocity. Thus. 
if velocity is increased to 10 times, the erosion and 
material transported will increase to a hundred and 
a million times respectively. Rushing torrents charged 
with angular stones corrode hill-sides. So important 
is the role of vegetation over the catchment area of our 
river systems that their proper afforestation must 
precede every irrigation project. To each important 
and major irrigation project such as Bhakhra-Nangal 
dam, Rihand dam, Kosi project, Hirakud dam, etc.., 
a full fledged afforestation circle should be attached. 
In fact to achieve the best results, the afforestation 
circle should be constituted a couple of years before 
the actual. dam or reservoir construction starts, so 
that by the time the dam is ready, the catchment 
area is fully wooded. The longevity, effectiveness and 
safety of the costly dams and reservoirs will alone 
justify taking up of afforestation work worth 100 
crores. 


Control of floods—The inereased afforestation being 
provided in the Second Five-Year Plan will have a 
far reaching effect in minimizing the flood havoc 
which is becoming almost an annual feature. Control 
of floods alone warrants such a large scale afforesta- 
tion, leaving apart any other economic consideration. 
Extensive afforestation of the mountainous catchment 
areas and building up of dams and reservoirs in the 
plains area will be the most effective solution of con- 
trolling the floods. Resorting to the latter without 
taking up the former will not only be a temporary 
solution of the problem but may spell disaster at a 
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subsequent date as happened in U.S.A. in 1899, where 
the heavy downpour rushed from all over the catch- 
ment area in the absence of vegetation and made 
the dam burst in which 9,000 people perished in a 
day. The forests act in two ways in lessening the 
hazards of floods in the regions of high rainfall. They 
impede and arrest the velocity of rushing rain-water 
to the rivers and thus the discharge of  rain-water 
at any one time to the river is lessened—the total 
quantum of run-off is distributed over a greater length 
of time—and secondly they prevent or at least materi- 
ally reduce the excessive silting up of the river beds 
thereby increasing their safe carrying capacity. 
Afforestation by suitable species along the bank of a 
river will tend to make a natural embankment by 
causing the silt to settle along the bank in times of 
flood and thus help in confining the river to its natural 
bed. Those who have been caught in severe floods 
will bear a testimony to the fact that but for the trees 
many more persons would be washed away. Trees 
prove to be the greagtest saviour of man in times of 
worst floods as they provide not only shelter but also 
leaf fodder to the cattle. In planning the control of 
floods we may bear it in our minds that there are at 
times catastrophic floods on which we have little or 
no control and to this we will have to submit as a 
natural calamity, e.g., during 1876 in Bengal the 
inundation of the sea took a toll of about two 
hundred thousand lives. But the recurrent annual flood 
is certainly man made and can be controlled by man. 


Control of wind and dust storm—The existence of 
trees has a great moderating effect on wind velocity, 
frequency and severity of dust storms. The severity 
of wind damage is almost inversely related to the 
extent of forests, and afforestation will go a long way 
to reduce the damage caused by winds and dust 
storms. The “dust bowls” of U.S.A. were unknown 
to the early settlers. But extensive forests were 
cleared for raising agricultural crops. Within less 
than 150 years the entire area turned into a desert 
where high winds and dust storm sway frequently. 
And now U.S.A. has a programme of planting up 10 
million acres (15,625 sq. miles) per annum i.e., 5 
times that what is being pleaded in this article and 
this is so when in U.S.A. approximately 39 per cent 
of the land area is already under forests. Similarly 
in Russia although forests exist over approximately 
45 per cent of the land area, they are taking up affores- 
tation work over the same area as U.S.A., i.e., 10 
million acres per annum. There is, therefore, no reason 
why we should not take up the affrestation of addi- 
tional areas forthwith. 


Better climate—By their moderating effect on the 
forces of nature, forests tend to make winters warmer 
and summers cooler. The increased area of forests 
that will result from an extensive scheme of afforesta- 
tion being envisaged under the Second FiveYear 
Plan will materially contribute to the betterment of 
our climate. 


Priority of Areas to be taken up for Afforestation 

One of the greatest Hurdles to the plan of‘afforesta- 
tion of additional areas is likely to be the availability 
of suitable ‘areas for afforestation. According to the 
latest statistics 7-1°%, of the total land area of our 
country, viz., 90,558 sq. miles consist of culturable 
waste which includes (7) all lands which have once 
been cultivated but were later abandoned due to one 


reason or other and (ii) areas definitely known to be 
culturable (provided that both these types of lands 
could be reclaimed at a reasonable cost and with a 
reasonable effort). Such land may either be fallow or 
covered with shrubs and jungles which are not put to 
any use. Similarly, 86,533 sq. miles of area are barren 
and unculturable land like mountains, deserts, usar, 
sheet rock, water-logged, etc. Miscellaneous tree 
crops and groves not included in nett area sown 
account for another 52,398 sq. miles and fallow lands 
other than current fallows account for 49,802 sq. 
miles. The afforestation of the culturable waste will 
not present much difficulty. Of the other three cate- 
gories which are not devoted to agriculture it will not 
to difficult to find out approximately 20%, of their 
area, viz., approximately 37,000 sq. miles suitable for 
afforestation. Thus more than 1,15,000 sq. miles of 
area suitable for afforestation could be easily found 
out. In any case, so far as the target in the Second 
Five-Year Plan is concerned, viz., afforestation of 
approximately 15,000 sq. miles of areas, there should 
be no difficulty as regards area. Besides, certain lands 
like canal banks, compounds of railway stations, em- 
bankments for flood protection, roadsides, ete., could 
be taken up immediately for afforestation. Statistics 
of other leading countries indicate that we need not 
remain satisfied with 33% of our land area under 
forests, but should have much more. 


The mountainous catchment areas should be given 
top priority both in respect of the scientific preserva- 
tion of the existing forests and afforestation wherever 
feasible. The waste lands, ravine lands, banks of 
rivers, nalas etc., should all be included in the pro- 
gramme of afforestation. The success of such a vast 
programme of afforestation is dependent to a great 
extent on people’s co-operation. In the raising of 
forests and even scattered trees it is the subsequent 
tending and protection which ensure the success and 
not so much the initial planting and sowing. Through 
intensive propaganda and education it should be 
driven home in the minds of people how important 
it is to have forests. It can be effectively done if in 
every major state a whole time Forests. Publicity 
Officer is appointed whose duties should be to prepare 
suitable pamphlets for distribution amongst people, 
to show cinema reels on the subject, to teach people 
the methods of sowing, planting and tending of trree 
species, etc. The programme of Vana Mahotsava—a 
triumph of foresight and wisdom of its originator, 
Shri K. M. Munshi—needs to be intensified in every 
nook and corner of our country. The people have 
caught the idea of planting trees alright but the need 
for subsequent protection and tending has to be driven 
home. Enthusiastic celebration of this national festival 
will go a long way in making the people forest minded. 


Truly Socialistic Scheme 

The scheme of afforestation provides one of the best 
plans for raising the standard of the poorest class of 
our society both during its execution and later when 
it comes to bear fruit, i.e., on its exploitation. By its 
diffuse nature a very large number of people will be 
employed in carrying out this useful programme. It 
will create a capital which will have no‘depreciation 
as opposed to other schemes of development such as 
factories, dams, etc. Rupee for rupee expenditure, 
this scheme will provide the largest employment. -The 
direct and indirect benefits of this scheme will em- 
(Continued on page 27) 
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The development programme of the First Five 
Year Plan and its achievement with outstanding 
success in the Ministry of Irrigation and Power have 
generated a sense of realistic confidence for the Second 
Five Year Plan. The outstanding features of the 
organization and implementation of River Valley 
Projects have been characterized by the special genius 
of India that has been evolving since the middle of 
the 19th century, when the first large sized modern 
canal was constructed under British management 
and supervision from the River Ganges at Hardwar. 
Ever since then the Thomason College (now the 
University of Roorkee) have been doing pioneer work 
in the evolution of Irrigation Science. And, though 
less known, the other Universities and Engineering 
Colleges in other parts of this sub-continent, have also 
been doing commendable work—Bengal, Uttar 
Pradesh, Bombay, Madras, Punjab and lately Rajas- 
than have built and developed traditions which have 
stood the country in good stead for meeting this 
challenge of effort for the accomplishment of an un- 
precedented programme. 


New Urge for Activity 

A new urge for activity is in evidence throughout 
the country in order to cope with the rising tempo of 
river valley development works. When it is 
remembered that the total volume and cost of work 
now in hand each year of the five year plan periods, 
is more than all the work that was done in one century 
of the pre-independence period, we get an idea of the 
commulative effort that has to be put forward to be 
equal to the task. One can easily state without fear of 
contradiction that the climate of the present decade 
is unique so far as initiative, determination, and 
practical skill and competency are concerned for the 
achievement of the collossal benefits from a country- 
wide programme of development of water resources 
for irrigation and power. The financial year 1955-56 
has thus concluded with a signal success in the achieve- 
ment of a difficult target of planning and construction 
works. 


Seminars and Symposia : National Building 
Organization 

In this connection, the value of seminars and sym- 
posia cannot be over estimated. The tempo demands 
not only a lot of reporting, correspondence, and de- 
signing, but it also demands that there should be 
countrywide discussions of the pros and cons of the 
various problems. This procedure creates the pre- 
requisite for concerted thought to impinge on the 
relatively obscure corners. Doubts can be resolved 
in a business-like and frank atmosphere. Evils that 
are prevalent can be exposed and constructive 
remedies suggested. The rates of cost of various 
items can be compared and advantage taken of a pool 
of experience as between the various agencies who 
are carrying out similar types of work. A good example 
of the above objective has been the symposium 
organised ‘by the National Building Organization at 
Delhi. In: this symposium participation was secured 
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from many far-flung states of the country and subjects 
of common interest were discussed. Although, pri- 
marily concerned with housing programmes, this 
function devoted a good deal of its time and attention 
to the subject of pozzolana for building construction 
and also the mechanization of construction methods 
as compared with hand labour methods. The discus- 
sions that took place on these subjects evoked con- 
siderable interest amongst the participating Engi- 
neers (and some Contracting Firms) and other re- 
presentatives of planning and designing bodies. One 
pleasant feature (and this should be more common 
on such functions in other organizations) was the 
social atmosphere that was interspersed in the various 
business meetings. The delegates and other visitors 
who participated were not neglected and soft drinks 
and tea and coffee were introduced at appropriate 
times, so that the body kept pace with the spirit of 
the proceedings. A few thousand rupees spent by 
Government for such minimum public relations atten- 
tions are quite in place and they should be made a 
compulsary feature on such gatherings as is the case 
in more progressive countries. 


Greater activity needed in Technical Associations 

The need for technical societies and more frequent 
meetings of the members of such socieites is bound to 
grow every day as we march onwards in our pro- 
gramme of development. It is interesting to note the 
case of the American Society of Civil Engineers, the 
Society of Mechanical Engineers, and the Society of 
Electrical Engineers etc. and derive a lesson from the 
very vast achievement for which these bodies are 
responsible. They put out excellent papers and sub- 
sequent meeting discussions and written discussions. 
This procedure comes in handy for the construction 
organizations in the country and the quality of work 
gets standardised and also modernised along with the 
various advances in science and technology. Besides 
these bodies, there are perhaps 100 or more other 
organizations which deal with the various aspects of 
engineering and construction. There is a great fillip 
given to the trade and industry in the country and 
there is ever increasing employment available for the 
entire people. 


The Nucleus in India 

The effort in India is quite meagre on this date. 
There is however a very fine nucleus available in the 
Institution of Engineers (India), and the various 
organizations in the States in which the engineers 
associate in the provincial engineering congresses. 
After independence, however, this field has remained 
relatively neglected because every one has been more 
than fully occupied in the discharge of the specific 
duties that fall within his jurisdiction. The paucity 
of personnel coupled with the increased tempo of 
works, has made the engineers neglect this essential 
aspect for the ‘promotion and improvement of engi- 
n2ering knowledge. It is therefore important that the 
policy advocated in the more’ progressive sections 
among engineers, is taken up on a wide scale by the 
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Press and Journals of the country in order to induce 
a worthwhile reponse. It is, hoped that by the cul- 
tivation of this “‘social’’ sense amongst the Engineers, 
the present gap will be filled up. In this connection, 
it is further hoped that whole time (not honorary) 
organizers and secretaries will be selected and appoint- 
ed so that they can do justice to this important field. 


Heavy Electrical Plant 

The future of the heavy electrical plant in this 
country has been safeguarded by the Government of 
India taking effective action for the manufacture of 
such plant within the country. After a great deal of 
deliberation the Government of India have entered 
into a contract with M/S Associated Electrical In- 
dustries, India, to act as their consultants in the 
matter of planning, designing and fabrication heavy 
electrical plant. It is understood that the manu- 
facture of motors, transformers, generators, and 
switchgear etc will be progressively started in this 
country. In the earlier stages, some of the essential 
parts of the equipment will be imported in order to 
put out completed units. But these will be so. planned 
that the country becomes more and more self sufficient 
with every years experience. In order to fix respon- 
sibility in an assured manner, the consulting company 
are required to invest a fraction of the total capital 
in an arrangement of partnership. Thus, the collabora- 
tion will be to the mutual benefit of both parties. It 
is gratifying to note that such a consulting contract 
has gone to a U.K. firm who have previously had 
business dealing with India for many decades. 


Hydraulic Turbines 

So far as the manufacture of hydraulic equipment 
is concerned, M/S English Electric are being named 
as the suitable party who have enough experience 
in the hydraulics to be able to give the required 
assistance for the manufacture of trurbines. Their 
contract will be concurrent what that of M/S A.E.I 
and the Government of India will have the fullest 
advantage in tapping the specializations for which 
each firm is well known. 

Meanwhile, it is to be recalled that the Bhakra 
Turbines have been contracted to M/S Hitachi Ltd, 
of Tokyo, Japan. They have started work in this 
connection and they have opened a branch office in 
Delhi for closer coordination with CW & PC and 
Bhakra Dam Organization. 

Punjab-Pepsu Merger 


The States Reorganization Commission in giving 
~ £ 
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their finding in -favour of keeping the Punjab, Pepsu 
and Himachal Pradesh regions united so far as the 
exploitation of natural water resources is concerned, 
have done a great service to the country. No doubt, 
parochial and state interests have tried to nullify 
much of this recommendation but it is likely to be 
preserved in its entire field so far as river valley 
projects are concerned. In the latest proposals now 
on the anvil for the unification of Punjab and Pepsu 
(with regional councils whose jurisdiction will remain 
confined to small cultural and health matters) and 
a centrally administered Himachal Pradesh, we can 
hope that in the near future, a large number of new 
projects will come into the field. This region has in 
the last ten years toiled very hard to regain its feet 
which had been badly shaken in the 1947 partition. 
Already the completion of the Bhakra Nangal Project 
is well on its way and every year there will be increase 
in the irrigation and power generation in this region. 
The people have given proof of remarkable grit and 
energy in not being caught down with the tragedy 
of the partition. They have laboured hard to con- 
struct the longest and the biggest lined canal systems 
in the world. Water is being already conveyed to the 
arid lands in the summer months and the further 
completion of Bhakra Dam will make this prospect 
perennial. The merger of Punjab and Pepsu i.e. now 
taking shape, demands that the engineers should be 
unified in the larger interest of the combined region 
and they should undertake further programmes of 
river valley development. With the settlement of the 
Indus water dispute coming within sight, it should 
be possible for the State Government and the Govern- 
ment of India to take the fullest measures for the 
utilization of the water resources of the three Indian 
rivers, so that more justice can be done in the north 
Indian region where there is so much arid land still 
lying waste and the conditions of human subsistence 
are uncertain and precarious. Similarly, there is urgent 
need for more hydropower to fulfill the rrising de- 
mand of the Punjab and Delhi States as well as the 
unsaturated demand of the western districts of Uttar 
Pradesh. If there is a continuity of programmes and 
the personnel and equipment that are likely to be avail- 
available from the Bhakra. Dam Project are suitably 
engaged in further projects it is within the range of 
possibility that there may be more storage projects 
on the snow fed rivers. It is only in this way that 
the huge power potential of the north India region 
can be built up and interlinked with other States 
in the country. 


Forestry in the Second Five-Year Plan 


brace million of our people and will be worth thousands 
of crores of rupees. It is likely to raise substantially 
the standard of living of the poorest class of our soeicty 
—the classical Daridranarayan. Let us, therefore, 


launch this bold programme of afforestation to raise 
the lot of teeming millions of our poor brethren who 
are struggling for their existence. (By Courtesy of 
the Indian Forester.) 
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Notes & News 


Heavy Forging and Casting Plants in Sheffield 

Approval has now been received from the [ron & 
Steel Board for the first stage of the development of the 
area at Tinsley Park, Sheffield. This site was acquired 
by the English Steel Corporation in 1954 so that an 
adequate area would be available for development 
of the heavy industries which are traditional to 
Sheffield. 


A geological survey of the area is in progress and 
site levelling is scheduled to commence towards the 
end of 1956. The first stage will involve the levelling 
of a large part-of the site and the erection’ thereon of 
open hearth melting furnaces and heavy forging plant. 
Facilities will also be made available for the produc- 
tion of steel castings heavier than those now manu- 
factured at the Grimesthorpe Works of the 
Corporation. The cost of the scheme is estimated at 
£ 15,000,000 but expenditure in the next two years 
will not be as great as the specialised nature of the 
plant involves considerable design work and a long 
period of manufacture. During this time preparation 
of the site will progress. 


When this stage of the development is completed, 
the Corporation hopes to be in a position to meet 
demands from home and abroad for the heaviest 
types of forgings and castings required by the engi- 
neering industry, and thus to retain in Sheffield a 
branch of the Heavy Industry which was established 
there by Vickers Ltd., and Cammell Laird & Co. Ltd., 
a hundred years ago. The production facilities to be 
provided will meet an urgent national need as plant 
of similar capacity is already available to competitors 
in the United States and Europe, and unless an early 
development takes place this country will be unable 
to meet the ever growing demand by the Engineering 
Industry for large indivisible steel components. 


An Industrial Development Certificate has already 
been granted by the Board of Trade for the erection 
in one corner of the site of a new works to house part 
of the Spring Plant at Grimesthorpe Works. The 
present premises are old and cannot be adapted to 
the requirements of modern production. In the new 
premises a completely new layout for the manufacture 
of laminated and coil springs will be installed to meet 
the demands of the automobile industry. 


Life of a Dam 
The life of a dam depended on the catchment area 
of the river across which it was constructed, the Deputy 
Irrigation and Power Minister, Mr. Jai Sukh Lal 
Hathi told the Lok Sabha. 


Answering a question the deputy minister said that 
the life of a dam was invariably estimated during the 
investigation stage of a project. 


He said that the life of the Damodar Valley group. 
of dams was as follows: Tilaiya 237, Konar 162, 
Maithon 110 and Panchet 42 years. The life of the 
Hirakud Dam was estimated at over hundred years. 


Replying to supplementaries the deputy minister 
said that arrangements were made in the construction 
of the dam itself for desilting of the reservoir. In 
addition:to that, other measures would also have to 
be adopted. 


The deputy minister explained that by the term 
*‘life of the dam’’ he meant the period for which the 
reservoir would be capable of impounding the esti- 
mated quantity of water. 


In order to avoid silting of the dams, soil conserv- 
ation and afforestation would have to be undertaken 
in the catchment areas of the river across which the 
dam was ccnstructed, he said. 


Trans-Sahara Vehicle 

A four-wheeled vehicle designed for any type of 
terrain has recently been built by the Etablissements 
Labourier. The 9-ton truck can carry a load of 
over 4} tons across sand; the air-cooled motor has 
180:h.p., and the wheels are 1.5 meters in diameter. 
Capable of rolling at 44 miles per hour, the vehicle 
is the first built in Europe that can cross the Sahara 
desert. The research division of the Labourier com- 
pany is now working on a 25-ton vehicle with six 
140 h.p. power-driven wheels, also for use in the 
Sahara. 


Solar Energy Research Center 

A National Center for Research on Solar Energy 
is to be created early this year near Font-Romeu 
(Pyrénées-Orientales). A 1,000 kilowatt solar oven 
will be equipped with a mirror 30 meters high and 
50 meters wide. Temperatures of over 4,000 degrees 
Centigrade are envisaged. The temperatures of the 
solar ovens at Mont-Louis (Pyrénées-Orientales) and 
at Bouzaréa (Algeria) are slightly over 3,000 degrees C. 


The new oven will help produce certain complex 
acids which can be manufactured only be synthesis. 
Laboratories are included for studying the artificial 
culture of sea-weed, photosynthesis, the domestic use 
of solar energy and the transport of solar energy as 
electric current. 

















Editorial 


Development of Inter-State Rivers 


India has quite a large number of rivers which flow 
through more than one province, now called states. 
With the programme of a rapid all-sided develop- 
ment of the country’s resources in hand, it is quite 
natural that development of rivers would play an im- 
portant part. Both agricultural as well as industrial 
development would require more and more waters. 
This is exactly what is taking place and the different 
states are planning at an increasing pace the harness- 
ing of rivers flowing through their regions. Such a 
a pattern of development is bound to raise issues of 
controversy and dispute between adjacent states 
regarding the rivers which flow over them. As a 
matter of fact quite a number of such controversies 
have arisen in the past such as in the case of Damodar, 
the Tungabhadra, the Krishna, the Sutlej etc. These 
controversies and issues have consumed a lot of 
valuable time and energies of the State Governments 
as well as of the Centre, and yet no uniform principles 
have as yet evolved so as to be agreed upon in advance 
by all for application on future occasions. Development 
projects have consequently been delayed in their 
execution. 


Evidently this is a problem that need to be tackled 
urgently so that a definite and satisfactory procedure 
is laid down, and before the rivers are harnessed, the 
disputes are controlled and settled without much 
loss of time. With this purpose in view the Govern- 
ment of India has initiated two Bills, namely. “The 
Inter-State Water Disputes Bill”, and “The River 
Boards Bill’. Both these have been passed by the 
Rajya Sabha and are now before the Lok Sabha. 


The Inter-State Water Disputes Bill provides 
“for the adjudication of disputes relating to waters 
of Inter-State rivers and river valleys’. A “‘Water 
Dispute”’ is defined as ‘‘any dispute or difference be- 
tween two or more State Governments with respect 
to :-— 


“(i) use, distribution or control of the waters of, 
or in, any inter-State river or river valley ; 
or 

“(ii) the interpretation of the terms of any agree- 
ment relating to the use, distribution or 
control of such waters or the implementation 
of such agreement ; or 

(iii) the levy of any water rate in contravention of 
of the prohibition contained in section 7.” 


The Central Govt. may constitute a Tribunal if a 
State Government requests it to do so and the decision 
of the Tribunal “shall be final and binding on the 
parties’. 


The River Boards Bill provides ‘for the establish- 
ment of River Boards for the regulation and develop- 
ment of Inter-State rivers and river valleys.” 


The Central Government may, after consultation 


with the State Governments interested, establish a 
River Board. ‘‘A person shall not be qualified for 
appointment as a member unless, in the opinion of 
the Central Government, he has special knowledge 
and experience in irrigation, electrical engineering, 
flood control, navigation, water conservation, soil 
conservation, administration or finance?’’ The function 
of the Board would be all or any of the following, 
namely : 


(a) advising the Governments interested on any 
matter concerning the regulation or development 
of any specified Inter-State river or river valley within 
its area of operation and in particular, advising them 
in relation to the co-ordination of their activities with 
a view to resolve conflicts among them and to achieve 
maximum results in respect of the measures 
undertaken by them in the Inter-State river or river 
valley for the purpose of : 


(i) conservation, control and optimum utilisa- 
tion of water resources of the Inter-State 
river ; 

(it) promotion and operation of schemes for 
irrigation, water supply or drainage ; 

(zt) promotion and operation of schemes for the 
development of hydro-electric power : 

(tv) promotion and operation of schemes for flood 
control ; 

(v) promotion and control of navigation ; 

(vi) promotion of afforestation and control of 
soil erosion : 

(vii) prevention of pollution of the waters of the 

Inter-State river ; 
(viii) such other matters as may be prescribed ; 


— 


(b) preparing schemes, including multi-purpose 
schemes, for the purposes of regulating or developing 
the Inter-State river or river valley and advising the 
Governments interested to undertake measures for 
executing the scheme prepared by the Board ; 


(c) allocating among the Governments interested 
the costs of executing any scheme prepared by the 
Board, of maintaining any works undertaken in the 
execution of the scheme ; 


(d) watching the progress of the measures under- 
taken by the Governments interested ; 

(e) any other matter which is supplemental, inci- 
dental or consequential to any of the above functions. 


In case of any dispute or difference arising between 
two or more Governments interested with respect to : 


““(a) any advice tendered by the Board under this 
Act; 

““(b) any measures undertaken by the Government 
interested in pursuance of any advice tendered 
by the Board ; 

““(c) the refusal or neglect of any Government 











interested to undertake any measures in pur- 

suance of any advice tendered by the Board : 

“(d) the sharing of benefits of financial liabilities 
arising out of any advice tendered by the 
Board ; 

“(e) any other matter covered by this Act or touch- 

ing or arising out of it, 


Any of the Governments interested may, “in such 
form and in such manner as may be prescribed, refer 
the matter in dispute to arbitration.” The decision 
of the arbitrator shall be final and binding on the 
parties. 


The impression left in the mind after studying 
the two bills is that the rivers belong to the 
States—the parts that flow through them—and 
therefore the disputes arising out of their use and 
development are only natural, and that the Centre’s 
function is to mediate between the States in such a 
case and help, either in the settlement of these dis- 
putes or in the evolving of a jointly agreed develop- 
ment plan for the river or river valley, or both. The 
Central Government has no proprietory right on the 
rivers and it can only regulate, coordinate and at best 
arbitrate. This viewpoint is strictly in accordance 
with the Constitution of India. 


Under the Union List in the Seventh Schedule of 
the Constitution, item 56 reads as : 


‘Regulation and development of Inter-State rivers 
and river-valleys to the extent to which such regula- 
tion and development under the control of the Union 
is declared by Parliament by law to be expedient in 
public interest”’ (p. 254) 


And under the State List in the same Schedule, 
item 17 reads as : 


“Water, that is to say, water supplies, irrigation, 
canals, drainage and embankments, water storage 
and waterpower, subject to the provisions of entry 
56 of List I (Union)”’. There is even a specific reference 
in the Constitution to this right of the Centre to 
adjudicate ‘“‘any dispute or complaint with respect 
to the use, distribution or control of the waters of, 
or in, any Inter-State river or river valley’ (Art 262). 


Within the constitutional bounds of this framework 
of rights and obligations, therefore, it was but proper 
that the Central Government took the initiative in 
framing these Bills and attempted to set down a 
definite procedure to settle or, in the alternative, to 
arbitrate the water disputes as and when these would 
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arise. It will now be no longer possible for one State to 
hold up progress and development of the river as a 
whole. But while appreciating these efforts, it is 
equally necessary to point out at this stage that the 
basic concepts underlying this constitutional position 
appears to us faulty and not conducive to rapid 
river valley development all over the country, which 
is of paramount importance for the country as a whole. 


The point that we want to make out is that the 
natural resources of the country belong to the entire 
people collectively. The State as the formal repre- 
sentative of the people is entrusted with the res- 
ponsibility of developing these resources and letting 
the largest number of people use them on an economic 
basis, so that the capital invested by the State to 
develop them is reimbursed to it on longterm instal- 
ments by the users. Here the State means not 
merely the provincial state as against the Centre, 
but the total State apparatus as such. It is only for 
purposes of administrative and consultative arrange- 
ment that these provincial States should be concieved. 
If the fullest possible development of our rivers are 
concieved in this larger and more integral background, 
it can easily be seen that “State water disputes’’ will 
become far less important than they are today. There 
will, of course, be local claims and local disputes and 
these can be met and settled on the more scientific 
basis of improved and alternative design ete. i.e. 
within the scope of the regime of the river concerned 
and the technical engineering possibilities. That will 
be a much more sensible and relevant approach than 
the one now encountered. 


On the basis of the above approach, a River Board 
constituted by the Central Government would be 
entrusted, in our view, to evolve a full-fledged deve- 
lopment project for the river as a whole and then 
it would ask for reactions and suggestions and 
criticisms of all the people and institutions who 
would he affected or benefitted by the scheme. 
On the basis of these reactions the preject could 
then be reviewed technically and a revised and im- 
proved project prepared. This could be further scruti- 
nised and revised by the Central Government before 
adopting it for execution. This is a perspective and 
procedure which, to our mind, is more conducive 
to the “‘development”’ of rivers “in public interest”’ 
as envisaged in the Constitution. Such a process of 
development may also contribute to the “‘emotional 
integration of the country” in the sense that rivers 
and natural resources of the country would be looked 
upon more helonging to the Indian conmunity as a 
whole rather than to only a small part of it. 
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"ENGLISH ELECTRIC 


Plays a Vital Role in India’s Development 


The English Electric 
Company’s plant plays an 
important part in the 
generation of electricity from 
water power in India. Francis 
reaction, impulse and vertical 
feathering-propeller 
water-turbines and alternators 
have been installed at many 
of the major Hydro-electric 
stations such as Bhira Power 
Station, Bombay, Mettur 
Power Station, Madras, 
Khatima Power Station, 

U. P. ete. 

Many steam turbo-alternator 
sets have also been supplied 
for a wide variety of 
installations, including power 
Stations, chemical works, 
textile mills, railways 

and collieries. 

Several million KVA of 
transformers have been 
supplied for operation in India 
and all the recent substations 
of the Calcutta Electric Supply 
Corporation are equipped 
with ‘English Electric’ Units. 
Eleven substations of the 
Bhakra-Nangal Grid are being 
completely equipped with 
*English Electric’ Transformers 
and associated switchgear. 














HIRAKUD DAM 
PROJECT, ORISSA: For 
this Project the English 
Electric Company is 
supplying two generating 
units, each unit consisting 
of a $2,000 H.P. Vertical 
Shaft Feathering Propeller 
Turbine coupled toa 
37,500 kW semi-umbrella 
type generator. 


OIL REFINERY, 
TROMBAY,. BOMBAY. All 
the transformers totalling 
over 20,000 KVA capacity 
together with the 
associated high and low 
tension switchgear were 
supplied by the English 
Electric Company to the 
Standard-Vacuum Refinery 
at Trombay. The 
illustration shows two of 
the 5-panels 22 kV 500 
MVA Switchgear installed 
at the Refinery. 


RIVERSIDE POWER 
HOUSE, KANPUR: 
“English Electric’ Steam 
Turbo-Alternator Sets 
are installed at this Power 
House. The associated 
Transformers and 
Switchgear are also 
supplied by 

“English Electric’. 


THE ENGLISH ELECTRIC COMPANY LIMITED 


CALCUTTA 
EEX 22 


NEW DELHI 


LUCKNOW 
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ELECTRIC 
RAILWAYS 


For all supply systems 
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750 heavy long-distance locomotives, 
almost S00 industrial and shunting locomotives, 
‘and many express and suburban railcars, | 

fun with Siemens equipment 


SIEMENS-SCHUCKERTWERKE AKTIENGESELLSCHAFT 
GERMANY 


SOLE REPRESENTATIVES IN INDIA: 
PROTOS ENGINEERING CO. (PRIVATE) LTD. 
SIEMENS DEPARTMENT 
BOMBAY - CALCUTTA - NEW DELHI - MADRAS 
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PNEUMATIC TOOL 


HOSE 


Specification No. 372 current- 
ly being specified by Dam 
projects in India. 





For the tranportation of large quan- 
tities of bulk materials more engineers 
the world over, are specifying Good- 
year Conveyor Belts. These belt 
conveyor systems have proved 
speedier than intermittent haulage, 
more versatile and economical. 


YRE & RUBBE D. OF INDIA PRIVATE LTD. 
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